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FOREWORD 


This  report  describes  the  instrumentation  provided  for  the  Series 
E  Atlas  Flight  xest  Program.  Instrumentation  contained  in  this 
report  compose  General  Dynamics/Astronautics  and  associated 
contractor  data  requirements  as  evaluated  15  May  1961. 

Information  contained  in  this  report  will  be  used  by  Instrumentation, 
Design,  Operations,  and  Data  Reduction  Groups  to  determine  in¬ 
strumentation,  data  handling,  and  data  reduction  requirements. 
Measurement  modification  will  either  originate  in  the  Instrumenta¬ 
tion  Planning  Group  or  will  be  submitted  as  a  recommendation  to 
this  group. 
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SUMMARY 

This  report  describes  the  instrumentation  presently  planned  to  support  the  Atlas  Series  E 
R&D  Flight  Test  Program.  This  instrumentation  has  resulted  from  a  detailed  analysis  of 
missile  systems  design,  program  test  objectives,  and  test  operations  considerations. 

Section  3  of  this  report  describes  the  measurements  to  be  made  for  evaluation/malfunction 
analyses  of  the  Atlas  vehicles.  Included  are  reasons  for  making  the  measurements,  de¬ 
scriptions  of  unusual  instrumentation  techniques  utilized  and  a  summary  of  what  will  be 
learned  from  the  data  obtained. 

The  methods  to  be  utilized  in  acquiring  test  data  are  detailed  in  Section  4.  The  telemetry, 
landline,  and  tracking  systems  planned  for  the  Series  E  program  are  described  with  refer¬ 
ence  to  hardware  utilized,  principle  of  operation,  capacity  and  accuracy.  Included  also  is 
a  summary  of  the  methods  of  acquiring  supporting  data. 

Section  5  of  this  report  presents  a  summary  of  the  data  handling,  processing,  and  reporting 
plan  for  the  program.  Operating  instrumentation  required  to  conduct  missile  checkout, 
pre-count,  and  countdown  operations  is  discussed  in  Section  6. 

In  order  to  clarify  the  measurements,  instrumentation  functional  schematics  have  been  in¬ 
cluded  in  Section  7  of  this  report.  (See  List  of  Illustrations. ) 

A  complete  summary  of  the  Series  E  Flight  Test  Program  internal  instrumentation  and 
Ground  Support  Equipment  (GSE)  instrumentation  is  shown  in  Section  3.  The  test  objectives 
for  these  flight  missiies  along  with  their  associated  instrumentation  may  be  found  in  Section  9. 

i 

Specific  instrumentation  configuration  and  associated  parameters  for  the  Individual  Series  E 
R&D  missiles  will  be  described  in  supplements  which  are  to  be  filed  in  the  back  of  this  sum¬ 
mary  report.  (Note  3-E  is  already  included.)  Tabulations  of  the  tracking  and  support  da 
requirements  are  shown  in  Section  10.  Official  Convair  requirements  have  been  submitted  to 
AMR  through  BMD  in  report  AE60-0345.  j 

In  order  u  clarify  the  format  and  abbreviations  utilized  in  the  IBM  tabulations,  an  instru-  j 
mentation  tabulation  code  key  is  included  as  Section  11, 
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SUMMARY  OF  TELEMETERED  MEASUREMENTS 
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SUMMARY  OF  LANDLINE  MEASUREMENTS 
TYPICAL  SERIES  E  MISSILE  (3-E) 


TYPE  OF  MEASUREMENT 


MISSILE 

SYSTEM 

INSTRUMENTED 


PNEUMATICS 


GUIDANCE 

(INERTIAL) 


LAUNCHER 


MISCELLANEOUS 


FACILITIES  &  SITE 


PROPULSION 


FLIGHT  CONTROL 
SYSTEM 


PROPELLANT 

UTILIZATION 


TOTAL 
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SUMMARY  OF  RECENT  SIGNIFICANT  INSTRUMENTATION  CHANGES 


The  following  text  and  schematics  have  been  added  as  a  supplement  to  the  original  report. 

The  revised  tab  runs  should  be  inserted  in  their  proper  place  in  the  body  of  the  report. 
These  tab  runs  incorporate  the  instrumentation  that  has  been  added  or  revised  as  a  result  of 
the  added  tasks  and  modifications  to  the  systems  presently  installed  in  the  latter  Series  E 
missiles. 


I.  AERODYNAMIC  HEATING 

A.  Instrumentation  has  been  located  on  the  antenna  support  struts  to  obtain  data  for 
the  study  of  Aerodynamic  heating  effects  on  the  struts  and  the  laminated  insulation 
protecting  them.  New  design  has  eliminated  the  Azusa  antenna  strut.  Due  to 
similarity  of  design,  measurements  A978T  and  A979T  are  located  on  General 
Electric  Antenna  struts .  The  Azusa  measurements  A680T  and  A681T  have  been 
deleted. 

B.  To  insure  that  the  temperature  in  the  main  and  the  clamshell  fairings  are  not  too 
severe,  the  components  have  been  wrapped  with  insulation.  Additional  data  to  de¬ 
termine  if  continued  wrapping  is  necessary  will  be  provided  by  measurements  A2T, 
A19T,  A20T  and  A21T. 

C .  Calculations  Indicate  that  temperatures  caused  on  the  missile  structure  by  the 
piggyback  pod  may  cause  the  structure  to  be  marginal.  Temperature  measure¬ 
ments  (A41T,  A42T,  A43T,  A44T,  A45T)  are  needed  at  the  predicted  hot  spots 
to  evaluate  the  problem  and  determine  the  effectiveness  of  the  thermal  coating 
(Dynatherm).  In  conjunction  with  this  study,  aerodynamics  temperature  measure¬ 
ments  (A52T,  A53T,  A54T,  A55T)  are  placed  near  the  AFSWC  pod,  and  (A46T, 
(A47T ,  A48T,  A49T)  near  the  ADF  fairing. 

D.  To  obtain  data  on  the  performance  of  the  missileborne  portion  of  the  ground  pod 
cooling  system  the  following  landline  instrumentation  has  been  added:  11  tem¬ 
perature  measurements  cm  the  ROTARY  INVERTER  in  the  B2  POD,  QUADRANT 
2;  16  temperature  measurements  on  the  GE  PULSE  BEACON  in  the  B1  POD, 
QUADRANT  4;  8  temperature  measurements  on  the  NO.  2  TELEMETRY  PACK¬ 
AGE,  B1  POD  QUADRANT  4;  10  pressure  measurements  on  PITOT  TUBES  in  the 
ducts  from  the  mobile  air  conditioning  unit  to  the  missile,  5  temperature  meas¬ 
urements  on  PORTABLE  THERMOMETERS,  and  2  pressure  measurements  on 
PORTABLE  MANOMETERS. 
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E .  In  order  to  measure  the  ambient  temperature  of  the  ARMA  pod,  landline  meas¬ 
urement  N1932T  has  been  added  on  all  missiles  flown  from  complexes  11  and  13. 

IL  AFSWC  POD  LANYARD 

The  camera,  N1517N,  AFSWC  POD  LANYARD  will  be  set  up  to  view  the  lanyard  which 
pulls  out  of  the  AFSWC  pod  at  liftoff.  This  coverage  is  desired  to  check  any  tendency 
of  the  pod  timer  lanyard  to  snag  or  hang  up  on  any  missile  pertuberance. 


HI.  ENGINE  ENVIRONMENT 

Data  from  three  (3)  temperature  measurements  (A933T,  A934T,  A935T)  taken  on  the 
AEDC  AFT  SHIELD  CALORIMETER  will  reveal  total  heating  rates,  relative  heating 
intensity  of  a  hot  spot  between  engines,  the  relative  heating  intensities  of  the  outer  and 
inner  heat  shield  peripheries,  and  model  scaling  laws  applicable  to  recirculation 
predictions. 


IV.  STRIPPED  MISSILE  STUDY 

Three  R&D  Series  E&F  missiles  have  been  stripped  to  approximate  operational  missile 
weight.  Primary  mission  of  these  three  vehicles  is  to  demonstrate  maximum  range 
flight  with  a  Mark  4,  Mod  1  re-entry  vehicle. 

In  order  to  meet  this  stripped  weight  configuration  telemetry  packages  No.  2  and  No.  3 
have  been  deleted.  la  order  to  provide  sufficient  channel  space  on  the  remaining  telem¬ 
etry  package  the  guidance  instrumentation  was  reduced  to  correspond  to  that  flown  on 
operational  vehicles.  The  Arina  R&D  Analog  Signal  Converter  (ASC)  will  be  used  and 
all  unused  data  signal  leads  will  be  tied  back  at  the  telemeter  input. 


V.  PROPULSION 

A.  Due  to  the  free  launch  configuration,  the  E  series  missile  lifts  off  the  pad  when 
tho  engine  thrust  reaches  approximately  60%  of  nominal  and  the  engine  start 
sequence  is  still  Incomplete.  In  order  to  obtain  continuous,  high  frequency  re¬ 
sponse  data  during  the  entire  engine  start  sequence  for  failure  and  performance 
analysis  purpose,  a  trailing  wire  instrumentation  umbilical  will  be  provided. 
The  trailing  umbilical  will  be  attached  to  the  missile  for  at  least  ten  feet  of 
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vertical  travel  and  supply  data  for  a  minimum  of  three  seconds  after  engine 
start.  The  data  will  be  recorded  on  a  FM  magnetic  tape  to  allow  the  highest 
frequency  response  and  most  comprehensive  data  reduction  methods  to  be 
utilized.  The  selected  measurements  that  will  be  transmitted  via  the  trailing 
umbilical  are: 

Accelerometers  on  booster  (P1208O,  P1209O)  and  sustainer  (P1206Q) 
engine  LOX  domes  detect  excessive  engine  vibration  caused  by  combus¬ 
tion  instability,  propellant  surges,  and  other  transient  phenomena.  Pres¬ 
sure  instrumentation  in  the  booster  engine  LOX  (P10G1P,  P1003P)  and 
fuel  (P1002P,  P1004P)  turbopump  inlets  determine  satisfaction  of  engine 
interface  requirements ,  propellant  ducting  integrity  and  turbopump  per¬ 
formance.  Booster  high  pressure  propellant  ducting  integrity,  main  pro¬ 
pellant  valve  '  pe ration,  turbopump  action,  and  engine  transient  behavior 
are  detected  by  pressure  measurements  in  the  booster  LOX  (P1091P, 
P1092P)  and  fuel  (P1093P,  P1094P)  injection  manifold. 

A.  The  booster  engine  LOX  pump  inlet  temperature  (P1054T)  will  be  monitored  by 
regular  landline  system  instrumentation  during  launch  countdown.  This  in¬ 
formation  will  assure  that  turbopump  starting  NPSH  requirements  are  satisfied 
and  determine  the  adequacy  of  the  LOX  topping  and  slug  systems. 

B.  Four  (4)  sequence  measurements  (P1225X,  ENGINE  CONTROL  READY,  P1229X, 
LOX  HIGH  TOPPING,  P1230X,  LOX  LOW  TOPPING,  and  P1231X,  LOX  100% 
SLUG  COM)  used  for  flight  test  and  systems  validation  will  provide  time- 
sequence  of  operation  during  ground  checkout. 


VI,  PROPELLANT  UTILIZATION 

A.  The  Acoustics  propellant  utilization  system  using  a  CA  108  (5  card)  computer 
assembly  will  be  operated  closed  loop  (sustainer  main  fuel  valve  controlled  by 
the  computer  assembly) .  Six  basic  measurements  are  used  to  indicate  system 
operation.  These  measurements  and  the  functions  of  each  are  described  below: 

U132X,  Acoustics  sensor  station  counter  output  determines  the  adequacy 
of  operation  of  the  blockhouse  generated  reset  signal  and  also  determines 
to  which  sensor  pair  (corresponding  stations  in  each  propellant  tank)  the 
computer  Is  connected. 
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U112V,  Error  counter  output.  This  measurement  is  required  to  determine 
.whether  the  PU  computer  responded  properly  to  the  error  time  measured 
by  the  computer  monostables  and  that  the  error  sense  relay  in  the  com¬ 
puter  functioned  according  to  error  sense  (LO2  or  fuel  rich).  This  meas¬ 
urement  also  provides  a  check  on  operation  of  the  digital  to  analog 
converter. 

U113V,  servo  feedback  voltage,  is  used  to  determine  whether  the  PU  sys¬ 
tem  moved  the  PU  valve  to  the  correct  valve  angle. 

U135X,  Acoustica  sensor  signal,  represents  the  output  of  two  monostable 
multivibrators  which  are  triggered  by  the  uncovering  of  the  acoustical 
sensors.  The  signal  can  exist  at  any  one  of  four  states  dependent  upon 
activation  of  either  or  both  monostable  multivibrators  or  deactivation  of 
either.  This  measurement  will  furnish  information  on  discrete  tank  levels 
versus  time,  opening  and  closing  time  of  oscillator  to  counter  gate,  and 
desired  magnitude  and  sense  of  the  error  command  signal. 

U133X,  Acoustica  Schmitt  trigger  output.  This  measurement  furnishes 
time  correlation  between  the  oscillator  and  monostable  multivibrator  out¬ 
puts  and  monitors  the  system  ability  to  prevent  transients  of  less  than  100 
milliseconds  from  triggering  the  computer. 

U134X,  Acoustica  time-shared  oscillator  output.  This  measurement,  in 
conjunction  with  U135X,  determines  if  any  spurious  sensor  uncoverings 
occurred. 

B.  Information  will  be  provided  by  measurement  U107C  PU  SV  AMP  OUT,  which 

will  separate  the  electronic  and  hydraulic  system  with  respect  to  failure  analysis 
of  the  propellant  utilization  system. 

In  order  tc  enable  the  launch  crew  to  be  assured  of  the  PU  valve  operation  prior 
to  propulsion  start,  a  redline  measurement  (U1107C)  has  been  added  for  those 
missiles  which  utilize  the  Astronautics  PU  system.  This  measurement  in¬ 
dicates  whether  or  not  current  is  flowing  in  the  PU  servo-control  loop  and  allows 
sufficient  time  to  abort  if  PU  current  is  not  present. 
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VII.  HYDRAULIC  SYSTEM 


A.  Instrumentation  added  will  provide  data  for  evaluation  of  the  performance  of  the 
airborne  hydraulic  system.  Measurements  H130P,  S  HYD  PUMP  DISCH,  and 
H185P,  S  HYD  PUMP  INLET  will  determine  the  proper  operation  of  the  sus- 
tainer  hydraulic  pump.  m91P,  HI  PR  TO  MANIFOLD,  and  H212P,  VERNIER 
RETURN  in  conjunction  with  H185P  will  give  a  profile  of  the  high  pressure  por¬ 
tion  of  the  system.  The  low  pressure  is  monitored  by  H140P,  SUS/VERN  HYD 
PR.  Pressure  surges  in  the  sustainer  system  during  ground  to  airborne  switch¬ 
over  are  detected  by  H1360P,  HYD  SUSTAINER  RETURN. 

Proper  operation  of  the  low  pressure  portion  of  the  booster  hydraulic  system  is 
determined  by  H224P,  B  HYD  SYS  LO  PRESS,  high  pressure  operation  by  H33P, 
B1  HYD  ACCUMULATOR. 

B.  To  determine  that  the  hydraulic  fluid  is  evacuated  in  the  commit  sequence, 
measurements  H1187X,  BSTR  OIL  EVACUATION  and  H1188X,  SUST  OIL  EVAC¬ 
UATION  are  taken. 

C .  Due  to  a  flight  failure ,  further  instrumentation  is  required  for  the  hydraulic  and 
propellant  utilization  systems.  Therefore  (H414P)  PU  VLV  CLS  SERVO  has  been 
added. 

D.  In  order  to  determine  whether  or  not  the  hydraulic  fluid  remains  within  specified 
temperature  limits,  measurements  of  the  booster  (HIT)  and  sustainer  (H131T) 
pump  discharge  will  be  taken. 


vm-  INTERMEDIATE  BULKHEAD  INSULATION  REMOVAL  STUDY 


The  removal  of  the  insulation  from  the  intermediate  bulkheads  on  certain  flights  will 
result  in  additional  heat  being  transferred  into  the  LOX  tank.  la  order  to  obtain  in¬ 
formation  on  the  amount  of  heat  transferred  into  the  liquid  oxygen,  temperature 
stratification  within  the  tank,  and  the  quantity  of  gaseous  oxygen  present  in  the  tank, 
a  series  of  temperature  measurements  (F97T,  F371T,  F773T  through  F779T)  (F374T 
through  F377T,  F780T  through  F783T,  F786T)  will  be  installed  in  and  on  the  LOX 
tank,  A  temperature  measurement  at  the  LOX  tank  helium  inlet  (F771T)  will  estabUsh 
helium  inlet  conditions  and  in  conjunction  with  an  orifice  type  flowmeter  consisting  of 
differential  pressure  (FI147P)  and  ambient  temperature  (F146T)  and  pressure  (F6P) 
instrumentation  in  the  LOX  tank  helium  pressurization  line,  will  determine  the  amount 
of  helium  used  to  pressurize  the  LOX  tank. 


THIS  MACtiUM.  CONTAINS  iriiOSMATIGN  AFFECTINS  1H£  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING  OF  THE  ESPIOKACE  LAWS,  TITIE 
13.  U.SC  .  SECTIONS  T93  AND  ?«.  THE  TRANSMISSION  OR  REVELATION  OF  WHICH  IN  ANT  MANNER  TO  AN  UNAUTHORIZED  PERSOH  IS  PROHWTEO  BT  Ui» 


REPORT  NO.  AZC-27-059 


PAGE  NO.  1-10 
15  MAY  1961 


GENERAL  DYNAMICS/ASTRONAUTICS 


Due  to  .he  heat  lost  from  the  fuel  tank  into  the  LOX  tank ,  a  greater  quantity  of  helium 
is  required  to  pressurize  the  fuel  tank.  The  amountof  helium  going  to  the  fuel  tank  will 
be  measured  by  an  orifice  type  flowmeter  which  utilizes  differentia]  pressure  (F34P) 
and  arnbient  temperature  (F17T)  and  pressure  (F212F)  measurements  in  the  fuel  tank 
helium  pressurization  line. 

The  object  of  this  insulation  removal  study  is  to  establish  the  quantity  of  gaseous 
oxygen  and  helium  used  to  pressurize  the  main  propellant  tanks.  This  information 
will  determine  the  desirability  of  permanently  removing  the  insulation  bulkhead  on  all 
future  Atlas  fligiit  articles  to  optimize  flight  trajectories. 

To  simplify  design  tasks,  release  procedures  and  avoid  confusion  vith  similar  meas¬ 
urement  numbers  assigned  for  the  LOX  ullage  study,  F92T,  F93T,  F94T,  F95T,  and 
F9‘.'T  have  been  deleted. 


IX,  PNEUMATIC  REGULATOR  STUDY 

Fourteen  (,14!  measurements  are  added  as  pa1*'  of  the  E  series  pneumatic  study.  The 
purpose  of  these  measurements  is  to  obtain  accurate  inflight  data  of  vibra*imal  input 
at  the  rca  lator  mounting  base  and  on  the  regulator.  This  data  v/iL  be  used  to  supple¬ 
ment  laboratory  testing  to  establish  vibrational  specification 

The  tranac  cers  ars  Gulton  KA-70’ '  G  systems,  composed  of  an  A-395  TMU-1  ac¬ 
celerometer  and  a  FT-52TU  amplifier.  These  are  a  piezoelectric  type  with  a  nominal 
sensitivity  of  833  Mtr/G.  The  amplifie1*  gain  is  variable  from  5  to  50.  The  complete 
system  sensitivity  is  fl«.t  to  ±  3%  over  the  temperature  range  of  -50  to  +18o  DGF,  and 
has  a  cross-arts  sensitivity  of  less  than  5%,  The  ra  .ges  are  plus  to  minus  30  G's 
wi*u  frequent  response  to  X200  CPS.  The  telemetering  is  being  accomplished  by  the 
"burst"  technique  over  channel  C.  The  "ourst  technique"  is  implemented  by  connect¬ 
ing  a  series  of  cor.  mutator  pens  tog  thcr.  Channel  C  is  commutated  at  1,  o  rps  and 
the  output  each  accelerometer  is  monitor  ed  for  approximately  1  second  every 
8  si  vends, 

X.  FLIGHT  CONTROL 
A,  Autopilot 

These  measurements  are  being  made  to  checkout  ano  valid  Ce  the  satisfactory 
condition  of  the  Autopilot  Programme »*  prior  to  irunc  i.  Inadvertent  switching 
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occurred  on  similar  packages  during  D  MAIG”  flight  testing.  Recorded  data  of 
the  checkout  will  provide  information  on  timing  and  individual  peculiarities  of 
the  package. 

ME  AS  NO .  DESCRIPTION 

ADD 


S1370X 
S 137 IX 
S1372X 
S1373X 
31374X 
S1375X 


S1376X 

31377X 

S1378X 

S1379X 


STAGING  DISCRETE 
BOOSTER  JETTISON  COMMAND 

PRESSURIZE  VERNIER  HYDRAULIC  SYSTEM  COMMAND 
BOOSTER  ENGINES  CUTOFF  COMMAND 
SUST AIMER  ENGINE  CUTOFF  COMMAND 
VERNIER  SOLO  HYDRAULIC  PRESSURIZATION  SYSTEM 
BACK-UP 

VERNIER  ENGINES  CUTOFF  COMMAND 
EJECT  RE  ENTRY  VEHICLE  COMMAND 
RE-ENTRY  VEHICLE  JETTISON  COMMAND 
FIRE  RETROROCKETS  COMMAND 


B .  Instrumentation  of  the  high  power  switches  is  required  to  isolate  and  correctly 
diagnose  possible  failures  of  the  programmer,  electrical  harness  end  pyro¬ 
technic  squibs.  To  obtain  this  data  the  following  sequence  measurements  have 
been  uJded: 


ADD 

S373X  BOOSTER  CUTOFF 

S374X  SUSTALiER  CUTOFF 

3376X  ^ERNIER  CUTOFF 

S379X  FIRE  RETROROCKETS 

S391X  THOR  RETROROCKET  COMMAND 


C .  An  accelerometer-switch  being  flown  open  loop  initiates  a  backup  booster 
staging  command.  To  further  test  and  achieve  confidence  in  this  unit  two 
telemetry  measurements  (S359X)  BOOSTER  STAGING  B/U  and  (S38SV) 
ACCEL  490  CYCLE  CONT  have  been  added. 


D.  S151X  TANK  FRAG  DE3TAUCT.  This  measurement  has  been  added  to  establish 
via  telemetry  that  the  destruct  signal  has  a  ally  been  sent  by  the  programmer. 


THIS  MATERIAL  CONTAINS  1,,'GPMATION  AFFECTlNG  THE  NATIONAL  DEFENSE  OF  HE  UNITED  STATES  WITHIN  THE  MEANING  OF  THE  ESPIo..AGE  LAWS,  TITLE 
It.  USC.  SECTIONS  7vl  AND  THE  TRANSMISSION  OR  REVELATION  UF  WHICH  IN  ANY  MANNER  TO  AN  UNAUTNOSI’ED  PERSON  1$  PROH, SITED  9V  l.’.VV 


REPORT  NO.  AZC-27-059 


PAGE  NO,  1-12 
15  MAY  1961 


Q0NEA0ENTIAL 


GENERAL  DYNAMICS/ ASTRONAUTICS 


E .  The  roll  program  is  accomplished  by  ARMA  signal,  which  function  is  monitored 
Ly  measurement  152 9V.  Therefore  measurement  S1049V,  PROGRAMMER  ROLL 
SIGNAL  has  been  deleted. 

F.  M79A,  MISSILE  AXIAL  AC  C  £  LE  RAT  ION .  A  fine  range  measurement  (plus  to 
minus  0.5G's)  is  being  made  to  provide  information  on  small  changes  in  accelera¬ 
tion  caused  by  sustainer  thrust  decay,  vernier  engine  performance,  cutoff  char¬ 
acteristics,  R./V  unlatch  and  retrorocket  firing.  The  transducer  is  a  Donner 
force  balance  servo  3ystem,  trails! storized,  internally  biased,  requires  a  28  VDC 
power  supply  and  has  a  0-5  volt  output. 

XI.  GUIDANCE 

11607 Q,  ASC  HETRCDYNE  FREQ  and  II528V,  YAW  STEERING  SIG  are  effective  at 
AMR  only  for  missiles  launched  from  complex  11.  I1601V,  400  CPS  REFERENCE  and 
I1S0C 7 ,  COMPUTER  RESET  are  effective  on  the  Series  E  missiles  launched  from 
other  complexes.  COMPUTER  RESET  monitors  the  voltage  which  permits  the  computer 
to  accept  accelerometer  signals  and  starts  the  sequence  of  computer  operation;  it  is  a 
jonvenient  time  reference  to  be  used  with  measurement  I1510W,  ELAPSED  TIME. 

XH.  TRACING 

A.  a  Aght  data  on  Missiles  5E  and  I3E  indicate  that  vibration  levels  on  the  beam 
antenna  and  the  rate  beacon-impact  predictor  were  considerably  higher  than 
expected.  Measurements  located  on  different  sections  of  the  General  Electric 
equipment  to  permit  more  extensive  analysis  of  the  problem  are  (G1960) 

PB-IP  RADIAL,  (G5950)  PB  WAVEGUIDE  RAD,  and  (G5870)  POD  WAVEGUIDE. 

B.  Due  to  the  complexity  in  ma!  '.ig  and  calibrating  measurement  Z9E,  KLYSTRON 
POWER  OUTPUT,  it  has  be^n  deleted. 

XIII.  DECOY  {RESEARCH  POD) 

General 

This  pod  will  be  used  to  test  various  research  type  decoys,  especially  those  of  a  size 
or  shape  wb{ch  cannot  be  evaluated  with  the  R&D  decoy  pods.  Attachment  fittings 
present!”  being  built  into  Atlas  missiles  will  be  utilized  in  mounting  the  research  pod. 
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A.  System  Description 

The  research  pod  consists  of  a  single  launch  tube  12"  in  diameter  and  60"  long 
mounted  through  a  gimbal  system  to  a  base  support  structure.  The  forward  end 
of  the  launch  tube  is  protected  by  an  aerodynamic  fairing  which  also  contains  the 
major  components  of  the  pod  electrical  system.  The  decoy  weigh)  which  may  be 
accommodated  is  limited  principally  by  the  maximum  recoil  force  transmitted  to 
the  missile  attachment  weldments.  Thus,  decoys  somewhat  heavier  than  those 
considered  in  the  present  design  may  be  used  if  low  ejection  speeds  can  be 
tolerated. 

The  aerodynamic  fairing  is  made  in  two  parts.  The  lower  part  is  a  structural 
memfcrr  transmitting  aerodynamic  and  ejection  loads  into  tne  missile.  The  upper 
portion  of  the  fairing  is  a  nonstructural  member  and  is  ejected  from  the  pod  prior 
to  launch  tube  orientation  which  permits  -ear  hemispherical  orientation. 

B .  Operation 

The  sequence  of  pod  operation  events  is  as  follows: 

1.  After  proper  completion  of  the  missile  boost  and  sustainer  acceleration, 
the  system  is  pLoed  in  an  armed  condition. 

2.  The  upper  portion  ox  the  fairing  is  ejected  with  a  squib  actuated  device 
and  the  launch  tube  latch  is  released  enabling  the  launch  tube  to  orient. 

3.  The  launch  tube  orients  to  the  correct  polar  and  azimuth  location  by 
either  an  electric  motor  actuator  or  by  a  gimb’l  spring, 

4.  Alter  sufficient  time  has  elapsed  to  insure  correct  orientation,  the  signal 
to  fire  the  ejection  device  is  given. 

5.  The  canister  is  ireed  from  its  connection  to  th.  launch  tube  and  is  ejected. 
For  moderate  ejection  velocities  of  about  30  to  40  ft/ sec,  an  explosive 
actuated  ejection  device  will  be  used.  For  low  velocities  a  spring  ejec¬ 
tion  system,  which  is  released  by  the  firing  of  a  squib,  will  be  used. 
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C-  Instrumentation 

1.  Measurements  Y103X,  Y104X,  Y105X  and  Y10GX,  will  be  made  to  monitor 
operation  of  the  arming  and  timing  unit 

2.  Y150X,  FAIRING  RELEASE,  Y155X,  TUBE  UNLATCH,  Y151X,  UNLATCH 
SIGNAL,  Y152X,  MOTOR  START,  and  Y153X,  EJECT  SIGNAL  will  be  de¬ 
termined  by  monitoring  various  relays  in  the  Junction  Box. 

3.  Y154X,  LAUNCH  TUBE  ORIENTATION  will  be  picked  up  by  a  potentiom¬ 
eter  connected  to  the  orientation  mechanism . 

4.  Y141X,  EJECT  SURE  and  Y102L,  EJECTION  VELOCITY  will  be  monitored 
by  use  of  .nicroswitehes  mounted  in  the  launch  tube. 

5.  To  study  pod  heating  profiles  during  the  max  Q  and  max  heating  portions  of 
flight  Y158T,  TEMP  B  LN  FAIRING,  Y159T,  TEMP  C  IN  FAIRING,  Y160T, 
TEMP  D  IN  FAIRING  and  Y161T,  TEMP  A  IN  FAIRING  have  been  added. 


XIV.  AEROSPACE  GROUND  EQUIPMENT 

A.  Four  measurements  have  been  added  to  determine  that  proper  sequencing  of  the 
LOX  slug  transfer  values  occurs: 

ME  AS  NO.  DESCRIPTION 

ADD 

N1356X 
N1932X 
N1933X 
N1379X 

B.  Because  there  is  no  further  tost  data  needed  on  LOX  transfer  u>  .ts  :».!  AMR 
N1314T  and  N133SX  have  been  deleted. 


SLG  CHG  L02  LOW  LEVEL 
LO„  TPNG  VLV  CLOSED 
LOo  TPNG  VLV  CLOSED 
PRESS  VLV  CLOSED 
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INTRODUCTION 

GENERAL 

i 

This  report  describes  the  instrumentation  of  SM-65-E  Series  R&D  (Atlas)  missiles  to 
be  flight  tested  at  the  Air  Force  Missile  Test  Center  (AFMTC),  Cape  Canaveral, 

Florida.  All  launchings  will  be  made  from  Launch  Complexes  No.  11  and  No.  13. 

In  general ,  the  Series  E  R&D  missiles  are  similar  to  the  Series  D  (AIG)  R&D  missiles 
flown  during  the  latter  portion  of  the  series  D  program.  Primary  innovations  on 
scries  E  missiles  include  the  MA-3  rocket  engine  system,  redesigned  propellant  feed 
ducting,  sustainer  engine  girabaling  at  staging,  free-launch  (no  holddown).  Lot  IV 
inertial  guidance,  redesigned  propellant  level  control  system,  new  pneumatic  regulators, 
redesigned  fuel  and  LO2  staging  valves,  and  structural  changes  required  to  accommo¬ 
date  these  differences.  These  changes  and  the  various  series  E  systems  are  described 
in  detail  in  the  Flight  Test  Program*  SM-65E  Series  Missiles,  Convair  Report  AZC- 
27-005.  f  A 

Milestones  to  be  accomplished  during  the  program  are  the  initial  evaluation  of  the 
Scries  E  R&D  basic  configuration,  demonstration  of  operational  capability  and  reli¬ 
ability,  and  special  flights  for  evaluation  of  broader  operational  capabilities. 

The  purpose  of  the  series  E  flight  test  program  is  to  provide  data  for  the  accomplish¬ 
ment  of  the  following  six  missions: 


1.  Basic  Series  E  missile  evaluation. 

2.  Circular  error  of  probability  evaluation. 

3.  Maximum  range  inertial  guidance  evaluation. 

4.  Maximum  range  weapon  system  demonstration. 

5.  Weapon  system  reliability  evaluation. 

Details  pertaining  to  these  sLx  basic  missions  are  described  in  the  Flight  Test  Program, 
SM-60E  Series  Missiles,  Convair  Report  AZC-27-005.  Detailed  objectives  for  each  of 
the  series  E  R&D  flight  missiles  will  be  described  In  the  Flight  Test  Plan  issued  each 
individual  missile. 


I.  FLIGHT  TEST  PROGRAM  INSTRUMENTATION  PHILOSOPHY 

The  selection  of  instrumentation  to  support  the  flight  testing  of  the  Atlas  vehicles  has 
been  approached  primarily  as  a  system  problem.  Its  purpose  is  to  determine  whether 
the  various  vehicle  systems  as  a  whole  operate  adequately  in  the  flight  environment. 
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[it  general  ihu..  the  flight  t  >.i  instrumentation  is  not  designed  to  check  individual  com¬ 
ponent  design  adequacy.  (This  is  accomplished  in  component  and  systems  testing.) 
Should  a  failure  occur  in  flight  it  may  be  necessary  to  resort  to  laboratory  or  captive 
testing  to  determl  le  the  cause. 


IL  DEFINITION  OF  TEST  INSTRUMENTATION  AND  DATA  CATEGORIES 


Evaluative  Instrumentation  -  that  instrumentation  required  to  support  test  objectives. 

Operating  Instrumentation  -  consisting  of  redline  and  design  limit  measurements 
which  are  required  by  site  personnel  to  monitor  critical  parameters  during  check¬ 
out,  precount,  and  countdown  operations. 

Failure  Analysis  Instrumentation  -  any  of  the  Series  E  program  measurements 
may,  in  the  event  of  particular  types  of  failure,  become  useful  in  failure  analysis. 
Therefore  measurements  not  specifically  assigned  to  the  above  two  categories  are 
automatically  classified  as  failure  analysis  Instrumentation. 

Telemetered  Data  -  intelligence  which  will  be  sensed  by  elements  on  the  vehicle 
and  transmitted  by  RF  link  to  a  ground  receiving  station  for  recording. 

Landline  Data  -  intelligence  which  will  be  sensed  by  elements  on  both  the  missile 
and  ground  support  equipment  and  transmitted  over  a  direct  wire  system  to  re¬ 
corders. 

Range  Data  -  Intelligence  which  is  requested  from  the  missile  test  range  author¬ 
ities.  The  actual  method  of  acquisition  is  left  to  the  discretion  of  the  range 
authorities. 

Internal  Data  -  defined  as  that  data  which  is  generated  by  measuring  instruments 
aboard  the  vehicle  being  tested.  Included  in  this  category  are  all  measurements 
acquired  to  evaluate  missile  system  performance;  all  measurements  acquired  to 
determine  the  environment  in  which  the  missile  system  operates,  operating  meas¬ 
urements,  and  general  malfunction  analysis  measurements. 

Tracking  Data  -  defined  as  that  data  which  is  acquired  by  systems  or  instruments 
located  on  the  ground  and  permits  determination  of  position  and  velocity  of  the 
vehicle,  included  in  this  category  are:  fixed  camera,  theodolite,  radar,  Azusa, 
Minltrack,  Trace,  and  radio  telescope,  etc. 
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Support  Data  -  defined  as  that  data  which  cannot  be  classified  as  internal  or 
tracking  but  is  of  the  nature  which  supplements  internal  and/or  tracking  data.  In¬ 
cluded  in  this  category  arc  all  data  gathered  to  determine  the  performance  of  the 
ground  support  equipment  and  site  facilities,  weather,  time,  still  photographs, 
movies,  launch  coordinates,  chemical  analysis  of  fuels,  computer  outputs,  etc. 
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DESCRIPTION  OF  MISSILE  AND  GSE  INSTRUMENTATION 


AIRFRAME  INSTRUMENTATION 

Airframe  instrumentation  includes  measurements  which  will  yield  data  on  airframe 
separations  (stagings) ,  and  general  environmental  conditions .  Particular  areas  of 
interest  include  temperature,  vibration,  staging  mechanism  operation,  and  fire  detec¬ 
tion. 

A.  Temperature  Measurements 

As  of  this  date  temperature  measurements  are  planned  for  studies  of  guidance 
equipment,  engine  area  and  L02  tank  interior.  In  addition,  because  of  extensive 
changes  of  the  "E"  series  from  the  "D"  series;  a  broad  temperature  survey  has 
been  proposed.  An  ECP  (Engineering  Change  Proposal)  has  been  submitted  to 
the  Air  Force  covering  this  survey.  The  following  discussions  cover  both  existing 
and  proposed  temperature  measurements.  The  tabulations  in  this  report  reflect 
only  the  approved  measurements. 
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INSULATION 


TYPICAL 
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O^AIG  pod  temperatures  figure  2-AlSTRUT  temperatures 


FIGURE  2-B 


-A678T 


A699T 


A698T' 


QUAD  I 


SEE  TYPICAL 
INSTALLATION 
OF  FIG  2-A 
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QUAD  II 


B-l  POD  AFT 
FAIRING  TEMPERATURES 


V2  FAIRING  TEMPERATURES  FIGURE  2-D 


FEMPERATURES  FIGURE  2-C 


1.  Aerodynamic  Heating 
a.  General 


Heat  resulting  from  friction  and  compression  of  the  air  molecules  in  the 
boundary  layer  adjacent  to  the  surface  of  the  missile,  is  transferred  to 
the  missile  skin.  The  strength  of  the  stainless  steel,  which  is  used  as 
the  basic  structure  of  the  propellant  tanks,  is  a  direct  function  of  the 
temperature.  Also,  the  helium  requirements  for  tank  pressurization  are 
related  to  aerodynamic  heating  of  the  tanks . 

For  analytical  treatment  of  aerodynamic  heating,  heat  transfer  co¬ 
efficients  are  formulated.  This  theoretical  approach  gives  an  indication 
of  the  rate  at  which  heat  is  being  transferred  to  the  skin  of  the  missile. 
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To  validate  theoretical  temperature  simulations,  flight  test  temperature 
measurements  on  critical  areas  of  the  missile  surface  have  been  pro¬ 
posed.  Areas  of  investigation  have  been  selected  to  establish  an  over-all 
temperature  profile.  Information  on  the  tank  skin  temperatures  is  needed 
to  verify  the  interaction  of  complex  shockwave  phenomena  about  the  new 
fairing  configurations. 

Mens  u  rements  Planned 

The  following  "K"  series  aerodynamic  temperature  measurements  are 
included  in  the  proposed  ECP. 

Three  (3)  measurements  (A666T,  AS67T,  A668T)  are  on  the  adapter. 
Seven  (7)  measurements  are  on  or  near  the  wiring  and  tubing  tunnel 
fairing.  Refer  to  "figure  1"  for  locations. 
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Aerodynamic  heating  on  the  AIG  pod  will  be  indicated  by  measurements  j 
(A682T ,  A883T ,  A684T,  A685T,  A686T,  A687T,  A688T,  A689T,  A690T,  j 
A691T).  These  would  provide  temperatures  on  the  inside  and  outside 
edge  of  the  pod  covei  insulation  at  five  (J,)  different  points.  See  "figure 
2--A"  for  locations. 


}'•>«  effectiveness  cf  the  laminated  fiberglass  fairing  on  the  Azusa  boom 
arte  am*  Lw-hstand  aerodynamic  heating,  will  be  indicated  by  measure¬ 
ments  (A680T,  AS81T).  See  "figure  2--P"  for  locations. 

Temperatures  on  the  B-l  pod  aft  fairing  and  the  V-2  vernier  fairing  will 
be  monitored  by  measurements  (A698T-  A699T)  and  (A676T  A677T, 
A678T,  A678T)  respectively.  "Figures  2-C  and  2-P"  indicate  transducer 
locations . 

Booster  nacelles  and  nacelle  doors  will  have  measurements  (A692T, 
AS93T,  A694T,  A695T,  A696T,  A697T)  on  the  outside  glue  line  of  the 
insultaxion  honeycomb.  Also  one  thrust  structure  skin  temperature 
measurement  iA484T)  will  be  made.  "Figure  3"  indicates  the  locations 
of  these  transdr' ars .  i 
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ENVIRONMENTAL  TEMPERATURE  Flv»URE  7-B 


Instrumentation  Techniques 


In  cases  where  the  temperature  to  be  monitored  is  on  the  tank  skin  (steel), 
chromelconstantan  thermocouples  are  spot  welded  on.  The  advantage  of 
this  is  the  direct  contact  with  the  skin.  Disadvantages  are  the  protrusion 
into  the  airstream  and  a  possible  source  of  error  from  the  reference 
junction. 


When  the  chosen  location  is  on  aluminum  (adapter,  booster  thrust  section), 
the  two  junction  V’  res  are  held  between  washers  on  a  rivet. 

The  installation  of  therm*-  tuples  on  fiberglass  (fairings,  nacelles,  etc), 
is  accomplished  by  removing  fiberglass,  inserting  the  hot  junction  and 
refilling  with  epoxy  resin. 


h"  $  •  " 

m*.A  <  f. 


IPKBi 

NJi  m.  -CcT 

^V'hr  TjT  v>v- 

"■  H  *”'H  ‘  '•*  •  *•  ,v2* 


■  v s- 

*4^  v 


41“'* 

•  -v*  ®gp«. 


>  .  V  '■  :'iv.  .'i.vh 

*T  '  V;  /  >  -•: 

■  .  * . 

i 


-  v  lsfilsli 


NGShE  ARE 
ENVIRONMENTAL  TEMPERAT 


^RESSURJZA 

TION  PACKAI 

wm 

ENGINE  AREA 
NVIRONMENTAL  TEMPERATim 


THU  DOCUMENT  CONTAINS  INFORMATION  Af»£CTING  THE  NATIONAL  DEFENSE  OF  i HE  UNITED  STATES  WITHIN  THfc  MEANING  OF  THE.  ESPIONAGE  IA,Y$.  TITLE  10. 
U  S  r  ,  SECTIONS  793  AND  794  THE  TRANSMISSION  CR  THE  REVET  AT  i()N  Of  US  CONTENTS  IN  ANY  MAN*"  M  10  AH  UNAUTHORIZED  PERSON  IS  PROHIBITED  8Y  LdW 


SQjtEBEtflM 


CONVAIR-ASTRONAUTICS 


REPORT  NO.  AZC-27-059 
PAGE  NO.  3-7 


Refer  to  "figures  4-A,  B  and  C"  for  typical  installation  details. 

Because  of  the  large  number  of  temperature  measurements  planned  and 
proposed  for  the  "E"  series  missiles,  special  telemetry  capability  will 
be  required.  It  is  planned  to  use  inc  /idual  magnetic  amplifiers  for 
measurements  on  the  first  four  flights.  Beginning  with  flight  five,  it  is 
planned  to  use  one  or  two  low  level  channels  each  employing  one  d-c 
pulse  type  amplifier.  Each  channel  will  have  the  capability  for  approxi¬ 
mately  24  measurements.  The  number  of  channels  will  be  determined  by 
overall  requirements  for  low  level  measurements. 
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One  disadvantage  to  this  method  is  that  on  any  one  flight,  the  maximum 
range  spread  of  all  the  measurements  are  limited  by  the  an  of  the 
amplifier. 


A  reference  junction  is  required  tc  correct  the  final  data  from  thermo¬ 
couple  meat  rements.  The  reference  junction  is  designed  and  located  so 
that  it  will  remain  near  a  constant  temperature  during  flight.  Two 
reference  junctions  will  be  used  on  "E"  series  missiles.  Their  tempera¬ 
ture  will  be  monitored  on  the  first  three  flights  to  collect  data  for  use  with 
all  thermocouple  measurement  data.  See  'figures  3  and  G’‘  for  locaiic  s 
of  the  sustainer  area  (T3T)  and  the  B-l  area  (T2T)  reference  junctions. 
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Each  aerodynamic  measurement  is  planned  only  for  three  flights.  The 
resulting  three  sets  of  data  will  normally  provide  repeatability  atiu  a  'nigh 
level  of  confidence  in  the  results. 

i 

2.  Equipment  Area  Environment 


a. 


General 

Proper  operation  of  the  electronic  equipment,  mounted  in  the  pods  will  be 
greatly  affected  by  the  temperature  in  which  it  exist1-  Environmental 
heat  is  influenced  by  radiation  of  inner  skin  surfaces,  radiation  from 
self-  heating  missile  components  and  by  convection  during  periods  of  flight 
in  atmosphere. 
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b .  Measurements  Planned 

Five  measurements  will  be  made  on 
guidance  components  to  confirm  that 
they  are  in  an  acceptable  operating  en¬ 
vironment.  These  measurements  are  on 
Gyro  1  (153 IT),  Gyro  2  (I532T),  the 
Binnacle  (I533T),  the  Analog  Signal 
Converter  (I534T)  and  the  Computer 
(I335T).  Five  clher  equipment  urea 
temperatures  are  included  in  the  pro¬ 
posed  temperature  survey  Measure- 
ment  (A479T)  is  proposed  for  the  pay- 
load  adapter  section.  This  wul  provide 
information  on  the  ambient  te  nperature 
which  y  iv’oad  mechanisms  must  operate, 
Measurement  (A446T,  A4521  ,  A455T, 
A43oT)  are  proposed  in  the  cable  fairing 
area,  B-l  pod ,  B-2  po<i  and  .JG  pod 
respectively.  The  measuren.ent  in  the 
cable  fairing  area  is  intended  to  pro- 
vic.  an  indication  of  temperature  at  the 
telemetry  wiring  tray.  The  x>d  area 
ambients  will  furnish  data  on  equipment 
environments  and  some  insig  t  on  the 
effectiveness  of  the  insulatioi  protecting 
the  pods. 

Refer  to  "figures  1,  2-A  and  2  IT'  for 
approximate  locations  of  the  proposed 
measurements 

c .  instrumentation  Techniques 

Guidance  equipment  temperatures  a»_ 
installed  by  ARMA  and  a  condition*,  cl 
sign;1*  is  provided  to  C V -  A . 

CV-A  environmental  temperature 
measurements  will  be  made  with  plati¬ 
num  resistance  gages.  These  are 
attached  bv  an  adhesive  to  the  object 
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3.  Engine  Area  Environment 


a,  General 

Environmental  temperature  can  also  greatly  affect  the  proper  operation  of 
the  hydraulic ,  pneumatic  and  propulsion  equipment. 

On  "E"  series  missiles,  the  new  MA-3  engines  and  associated  changes  in 
hardware  location,  could  considerably  alter  temperature  characteristics 
in  the  thrust  section.  The  re-located  turbopump  exhaust  and  the  changes 
in  the  heat  shield  are  areas  that  should  be  studied  to  determine  their  effect 
on  engine  area  environment. 

In  addition  to  providing  environmental  information,  engine  area  ambients 
could  provide  correlation  of  random  malfunctions  such  as  propellant  leaks 
or  fires. 

b.  Measurements  Planned 

Eight  thrust  section  ambient  temperatures  will  be  made  on  the  first  five 
flights  (A488T,  AG38T,  A639T,  A640T,  A641T,  A642T,  A645T,  P671T). 
Measurements  (A638T),  on  the  aft  side  of  the  A-frame  in  quadrant  n,  and 
(P671T),  on  the  aft  side  of  the  A-frame  in  quadrant  IV,  will  be  made  on  all 
flights.  See  "figures  7-b  and  7-d"  for  locations.  Since  the  booster  ga- 
generators  c nd  boost  pumps  are  heat  sources,  ambients  (A642T,  A645T) 
will  be  located  near  them.  Refer  to  "figure  3"  for  locations. 

Details  of  location  for  the  remaining  ambients  are  shown  in  ’’figures  7-a, 
7-c  and  8-a.  ”  "Figures  3,  5,  6  and  9"  indicate  approximate  locations  for 
all  planned  and  proposed  engine  area  temperatures. 

Eleven  measurements  in  this  area  are  included  on  the  ECP  to  the  Air 
Force.  Each  measurement  is  proposed  for  three  flights.  They  are  all 
intended  to  evaluate  special  area  of  interest. 

Six  calorimeters,  four  gold  and  two  black,  are  proposed  (A409T,  A412T, 
A438T,  A439T,  A440T,  A443T),  on  the  aft  side  of  the  heat  shield.  These 
meas"rements  will  provide  information  on  base  region  heating.  Because 
of  the  additional  tuxbopump  exhaust,  new  data  is  needed  to  determine  the 
convective  film  coefficient,  amount  of  radiation  and  partially  evaluate  the 
heat  shield.  To  complete  ihe  evaluation  of  the  heat  shield,  measurements 
(A473T,  A476T)  would  be  made  on  the  aft  and  forward  side  respectively. 
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The  engine  exhaust  jets  are  a  source  of  heat  input  to  the  engine  surface. 

Measurements  (A467T,  A470T)  on  the  ”hat  section"  of  the  engine  surface 
will  provide  data  on  the  amount  of  heating  present. 

See  "figure  9"  for  locations  of  the  above  proposed  measurements.  To 
obtain  information  on  the  ability  of  the  vernier  heat  shields  to  protect  the 
internal  components,  measurement  (A461T)  is  proposed  on  the  aft  side  of 
vernier  1  heat  shield. 

c.  Instrumentation  Techniques 

As  previously  discussed  under  equipment  area  environment,  ambient 
temperatures  will  be  made  with  platinum  resistance  gages  on  brass 
mounted  with  thermal  isolation.  See  "figure  8-b"  for  a  typical  installation 

In  cases  where  the  expected  temperature  range  exceeds  900  DGF  thermo¬ 
couples  are  used.  These  will  be  used  in  the  manner  discussed  in  "Instru¬ 
mentation  Techniques  -  Aerodynamic  Heating",  section  I.  A.  l.c  of  this 
report.  Refer  to  "figures  4-a,  4-b  and  4-c"  for  typical  installation. 

The  calorimeters  wil*  be  a  metal  block  with  a  built-in  thermocouple.  In 
all  of  the  above  cases  the  resulting  transducer  output  will  be  conditioned 
to  make  it  compatible  with  the  planned  amplification  system  for  telemetry. 

4.  LO2  Tank  Ullage  Gas  Temperature  Study 


a.  General 

During  the  course  of  a  flight  LO2  tank  pressure  is  maintained  by  helium 
and  some  unknown  amount  of  gaseous  oxygen. 

From  a  standpoint  of  burnout  weight  it  is  desirable  to  minimize  helium 
requirements  and  the  amount  of  gaseous  oxygen. 

In  addition  ullage  gas  temperatures  effect  boiloff  rates,  payload  environ¬ 
ment  and  seals  in  the  pneumatic  system. 

b.  Measurements  Planned 

Two  measurements  (A282T,  A294T)  will  be  made  on  die  forward  bulkhead. 
Six  measurements  (F92T,  F93T,  F94T,  F95T,  F96T,  FS7T)  will  be  made 
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at  six  different  station  levels  near  the  center  of  the  tank.  These  measure¬ 
ments  are  scheduled  for  four  missiles.  See  "figure  10"  foi  locations. 

Helium  flow  rate  data  into  the  LO2  tank  will  be  obtained  to  support  this 
study.  Measurements  (FG5P,  F147P,  F146T)  will  be  made  for  this  pur¬ 
pose.  Refer  to  "Supporting  Systems  Measurement",  section  IV  of  this 
report  of  additional  details  on  helium  flow  rate  instrumentation. 

c.  Instrumentation  Techniques 

The  two  bulkhead  temperatures  will  be  monitored  by  resistance  gages. 

The  six  in-tank  measurements  will  be  made  with  thermopiles  (two  thermo¬ 
couple  junctions  each)  attached  to  the  Stillwell. 

The  resulting  signals  will  be  conditioned  for  telemetry  in  a  manner  similar 
to  those  discussed  in  previous  sections  of  this  report. 

One  significant  difference  will  be  the  use  of  LOz  33  the  reference  tempera 
ture.  This  will  be  accomplished  by  installing  a  "cup"  on  the  bottom  of  the 
Stillwell  to  retain  L02  near  the  end  of  flight. 


B.  Vibration 


1.  Low  Frequency  Vibration  (0  to  50  CPS) 

No  low  frequency  accelerometers  are  planned  for  "E"  series  flight  missiles. 

2.  High  Frequency  Vibration  (20  to  2000  CPS) 
a.  General 


The  performance  of  electronic  and  light  mechanical  components  is  in¬ 
fluenced  by  the  environment  created  by  high  frequency  vibrations.  The 
combustion  processes  of  the  engine  and  aerodynamic  turbulence  act  as 
sources  for  vibrations  which  are  transmitted  through  the  airframe. 

Since  the  "E"  series  missiles  are  different  from  previous  missiles,  ex¬ 
tensive  vibration  studies  will  be  made.  Primarily  these  studies  will  be 
made  on  captive  test  articles.  However  current  planning  calls  for  air¬ 
borne  instrumentation  in  two  special  areas  of  intei’est.  These  areas  are: 
the  guidance  equipment  and  the  L02  ducting  near  the  staging  valve. 
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Possible  expansion  of  this  to  include  other  areas  is  presently  under 
consideration. 

b.  Measurements  Planned 


Concern  has  been  expressed  on  forces  imposed  on  the  L02  ducting  when 
the  staging  valve  closes.  Pressure  surges  resulting  from  the  valve 
closure  maybe  excessive.  Two  measurements,  (P798A,  P799A),  will  be 
made  on  the  3-1  L02  line.  These  measure  axial  and  lateral  acceleration 
respectively.  The  data  obtained  will  be  used  to  verify  design  calculations 
and  to  initiate  design  changes  if  required.  See  "figures  11-A,  B  and  C"  for 
installation  details. 

Six  measurements  are  planned  on  the  first  four  missiles  on  the  guidance 
equipment.  These  will  be  made  on  the  computer  (15640,  15650,  15660)  and 
on  the  binnacle  (15600,  15610),  15620).  Data  from  these  measurements 
will  aid  in  the  evaluation  of  guidance  equipment  operation  and,  since  these 
same  measurements  will  be  made  on  D-AIG  missiles,  will  provide  infor¬ 
mation  for  comparison  of  D  and  E  series  vibration  characteristics. 

c.  Instrumentation  Techniques 


The  L02  duct  measurements  will  be  made  with  a  Gulton  KA-1006  system, 
composed  of  an  A-395TMUC  accelerometer  and  a  FT-521U,  amplifier, 
has  been  selected.  The  accelerometer  is  a  piezoelectric  type  with  a 
nominal  sensitivity  of  41.  6  MV/G.  The  amplifier  gain  Is  variable  from  5 
to  50.  The  complete  system  sensitivity  is  flat  to  ±  3%  over  the  temperatur 
range  of  -30  to  +185  DGF,  and  has  a  cross-axis  sensitivity  of  less  than 
5%.  The  range  will  be  ±  60  g's  with  response  to  100  cps. 

The  guidance  equipment  measurements  were  scheduled  to  be  made  with 
Glennite  Model  A40TM  triaxial  accelerometers.  However  due  to  problems 
encountered  with  this  unit  on  D-AIG  missiles  a  change  is  expected.  The 
A40TM  is  a  case  isolated,  bender  type,  crystal  accelerometer  with  a 
7  mv/g  nominal  output  over  the  desired  accelerometer  range.  It  is  linear 
to  ±  3%  over  the  frequency  range  of  3  to  3  KC,  under  a  termperature  en¬ 
vironment  of  -65°  F  to  180°  F.  These  accelerometers,  and  the  required 
signal  conditioning,  will  be  provided  and  installed  by  ARMA. 

This  data  will  be  transmitted  on  a  1/8  rps  commutator  with  the  segments 
connected  so  that  each  measurement  will  be  monitored  for  one  second 
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every  eight  seconds .  The  recorded  information  will  be  analyzed  by  both 
CV-A  and  ARMA. 

C.  Staging  Instrumentation 

Booster  staging  is  initiated  from  the  guidance  system  as  a  discrete  command  which 
is  telemetered  (I570X).  The  force  for  releasing  the  staging  latches  is  obtained 
from  the  pneumatic  controls  bottle.  Bottle  pressure  (F145P)  and  the  command  to 
the  conax  valve  (M32X)  are  monitored.  To  establish  that  similtaneous  release  of 
all  latches  occurs,  a  micro  switch  is  mounted  on  each  latch  (illustrated  in  Figure 
12).  As  the  latch  unhooks,  each  micro  switch  initiates  an  electrical  signal, 
(measurements  M84X,  M85X,  M86X  and  M87X). 

To  verify  that  separation  occurs  properly  the  relative  motion  between  the  missile 
and  the  booster  section  is  monitored.  A  "fishing  reel"  type  potentiometer  (M^i3D) 
is  mounted  on  the  sustainer  stage  with  one  end  of  the  reel  wound  wire  attached  to 
the  jettisoned  stage.  As  the  reel  unwinds  during  separation,  the  resistance  of  the 
potentiometer  varies  as  a  function  of  separation.  The  potentiometer  makes  one 
complete  revolution  for  each  eight  inches  of  separation.  The  output  signal  is  there 
for  a  sawtooth  wave  each  cycle  of  which  represents  eight  inches  of  separation. 

Supporting  information  for  booster  separation  will  be  obtained  from  guidance 
acceleration  data. 

D.  Fire  Detection 


The  knowledge  that  an  open  flame  existed  is  not  particularly  valuable  information 
unless  the  cause  or  source  can  be  pin-pointed.  Often,  the  pressure  drops  associ¬ 
ated  with  leaks  or  small  line  ruptures  are  too  insignificant  to  be  detected  on 
associated  instrumentation.  Consequently,  a  fire  detection  device  which  can  in¬ 
dicate  location  and  perhaps  give  a  clue  to  magnitude  is  an  asset  for  failure  analysis. 
To  know  whether  a  line  rupture  or  wiring  failure  gave  rise  to  a  fire  or  were  the 
result  of  a  fire  is  invaluable  for  failure  analysis. 

Missile -borne  temperature  measurements,  in  addition  to  providing  system  evalu¬ 
ation  and  performance  data,  can  in  cases  indicate  adverse  temperature  conditions 
which  are  the  result  of  a  fire.  However,  a  system  designed  specifically  for  fire 
detection  is  the  most  practical  approach. 
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In  considering  a  system  for  fire  detection,  an  array  of  thermocouples  strategically 
placed  provide  a  relatively  good  picture  of  ambient  conditions.  The  limitation  for 
flight  articles  is  the  number  of  telemetry  channels  required. 

E  flight  missiles  will  hr  re  four  landline  measurements  for  engine  compartment 
temperatures  at  firing  P1710T,  SE  ENVIRONMENT  (Quau  2  near  sustainer 
hydraulic  pump);  P1711T,  Bi  NACELLE  AMBIENT  (Sta  1200  Quad  4  near  the 
accessory'  pad  drive);  P1712T,  B2  NACELLE  AMBIENT  (Sta  1200  Quad  2  near  the 
accessory  pad  drive);  P1325T,  ENG  COMP  AMBIENT  (Quad  4  on  A-frame  near  the 
pressurization  package).  Eight  telemetered  temperatures  will  give  an  indication  of 
engine  compartment  ambient  during  flight.  For  locations,  refer  to  illustration  7-3. 

An  additional  system  for  flame  detection  is  installed  on  E  flight  missiles.  Six 
silicon  cells  are  installed  in  the  thrust  section  in  two  clusters  of  three.  Each 
cluster  is  mounted  on  a  booster  engine  L00  dome.  The  cell  outputs  in  each  cluster 
are  summed  and  telemetered.  The  cells  are  positioned  such  that  they  "look" 
toward  the  following  areas: 

Bl  cluster  -  A2851 

Cel)  1  -  Bl  gas  generator 

2  -  Bl  gimbal 

3  -  Sustainer  gas  generator 

The  cells  are  calibrated  such  that  600  foot  candles  on  any  cell  represents  100% 
information  band-width.  In  analyzing  data  from  the  cells,  the  following  character¬ 
istics  should  be  considered. 

1.  Output  is  low;  this  increase  susceptibility  to  noise. 

2.  Sensitivity  is  not  linear  for  radiant  flux  in  the  visible  light 
bandwidth . 

3.  Transducer  is  temperature  sensitive. 

4.  For  a  given  radiant  flux  intensity,  output  varies  with  angle 
of  incidence. 


B2  cluster  -  A744I 

Cell  1  -  B2  gas  generator 

2  -  132  gimbal 

3  -  Helium  bottles  (quads  3  &  4) 


These  measurements  are  also  located  in  illustration  7  3. 

At  present,  there  are  several  new  systems  1  ing  evaluated  for  fire  detection. 
They  are  ultra-violet  sensitive  and  give  positive  indication  of  open  flame.  The 
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disadvantages  of  the  solar  cells  have  been  overcome  and  it  appears  that  one  of  these 
systems  may  alleviate  the  shortcomings  of  all  presently  used  systems. 

H.  PROPULSION  SYSTEM  MEASUREMENTS 


The  propulsion  system  can  be  conveniently  subdivided  into  the  areas  of  propellant 
pumping  drive  system,  propellant  flow,  engine  controls ,  engine  performance,  and 
propellant  utilisation. 

A.  Propellant  Pumping  Drive  System 

At  engine  start  the  ignition  of  the  solid  propellant  gas  generator  cartridges  spin 
the  turbopumps  which  bring  the  engines  to  full  operating  levels.  These  cartridges 
also  ignite  the  propellar+s  arriving  at  the  three  separate  gas  generators  before 
burning  out. 

An  orifice  in  each  gas  generator  LO2  line  controls  the  LG2  pressure  and  flow  to 
the  gas  generators  and,  hence  the  engine  power  levels.  Each  gas  generator  LG,j 
injection  manifold  pressure  (P337P,  P419P,  P420P)  is  measured  to  ascertain 
proper  performance. 

The  gas  generator  hot  gas  temperatures  (P709T,  P713T,  P714T)  are  monitored  as 
these  functions  indicate  gas  generator  performance  and,  therefore,  the  values  of 
the  turbine  driving  parameters.  Turobpump  speeds  (P8SB,  P84B,  P349B)  and 
fuel  pump  discharge  pressures  (P38P,  P35P,  P330P)  are  measured  as  they  are 
the  end  parameters  in  this  area  and  are  representative  of  the  overall  propellant 
pumping  system  operation. 

B.  Propellant  Flow 

During  the  booster  and  sustainer  stages,  liquid  oxygen  and  fuel  from  the  main  tanks 
flow  through  individual  turbopumps  each  thrust  chanber.  The  turbopumos  in¬ 
crease  propellant  pressures  to  that  required  for  adequate  propellant  injection. 

In  order  to  assure  ihal  engine  interface  requirements  are  satisfied  and  to  isola^ 
failure  analysis  possibilities,  the  turbopump  fuel  discharge  pressures  (P38P, 

P39P  P330P),  the  L02  injection  manifold  pressures  <P91P,  P92P,  P351P),  and 
the  sustainer  turbopump  LOo  inlet  temperature  (P530T)  and  pressure  (P5GP)  will 
be  measured. 
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The  engine  compartment  ambient  temperature  instrumentation  will  help  reveal  if 
there  is  a  leak  in  the  LO2  ducting  during  flight. 

The  sensitive  and  accurate  turbopump  speed  measurements  (P83B.P84B,  P349B) 
will  respond  rapidly  to  varying  pump  inlet  and  outlet  conditions .  Thus  these 
measurements  will  reflect  turbopump  cavitation  very  quickly. 

C .  Engine  Controls 


In  the  MA-3  engine,  only  the  vernier  engine  controls  are  pneumatically  operated. 
Helium  is  supplied  by  the  non-jettisoning  helium  controls  bottle  which  connects  to 
the  vernier  pressurization  manifold  and  inter-stage  separation  fittings .  The  mani¬ 
fold  supplies  pressure  regulated  helium  to  actuate  the  vernier  propellant  valves 
and  to  pressurize  the  fuel  and  L02  vernier  feed  tanks.  The  vernier  pressurization 
manifold  regulator  discharge  pressure  (P474P)  will  be  monitored  on  the  first 
three  flights  to  determine  regulator  performance  in  a  flight  environment.  The 
controls  helium  usage  will  be  computed  for  the  first  three  flight  articles  from  data 
gained  by  temperature  (F290T)  and  discharge  pressure  (F145P)  instrumentation  in 
the  controls  helium  bottle.  The  latter  measurement  (F145P)  will  be  retained  on 
all  flight  articles  for  failure  analysis  purposes.  The  vernier  propellant  tank  pres¬ 
sures  (P27P,  P30P)  will  be  monitored  for  pressurization  timing  and  levels,  and 
correlation  with  vernier  engine  performance, 

i 

I 

Th°  booster  main  propellant  valves  are  controlled  by  fuel  pump  discharge  pl  ea¬ 
sure.  The  response  and  effectiveness  of  these  valves  will  be  .uiicated  by  the 
booster  thrust  chamber  L02  'mention  pressure  instrumentation  (P91P,  P92P). 

Practically  all  the  sustainer  engine  control  valves  are  hydraulically  operated. 

The  actuating  pressure  (H14UP)  derived  from  the  sustainer  hydraulic  system,  will 
De  monitored  on  all  vehicles.  The  sustainer  main  valve  position  (P528D,  P529D), 
and  gas  generator  (P337P)  and  thrust  chamber  (P351P)  L02  injection  pressure 
instrumentation  will  help  reveai  if  the  various  sustainer  control  valves  are  operat¬ 
ing  properly. 

Ir.  order  to  determine  ihe  timing  of  engine  srutdowns,  the  various  engine  cutoff 
sequence  functions  will  be  monitored  (P1155X,  P1164X,  P347X,  P1546X,  P547X, 
P548X).  The  engine  start  signals  (PI1G1X,  P1544X,  Pi.rs4.r>X,  P1549X)  are  re¬ 
corded  to  obtain  a  record  of  starting  time?,  and  run  durations.  i 
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D.  Engine  Performance 

The  most  significant  engine  performance  par  ameters  are  propellant  mixture 
ratio,  and  engine  thrust  and  specific  impulse.  Engine  thrust  calculations  will  be 
based  on  chamber  pressure  information  (P6P,  P28P,  P29P,  P59P,  P60P)  and 
engine  coefficients  obtained  during  acceptance  tests.  Missile  acceleration  data 
gained  from  the  guidance  system  (I1515A,  I518A,  I517A,  115 18A,  I519A,  I520A) 
will  permit  an  analysis  of  engine  thrust  decay  and  specific  impulse.  An  estimate 
of  propellant  mixture  ratio  can  be  gathered  from  PU  system  information  (U80P, 
U81P,  U91V). 

E .  Propellant  Utilization  System 


Optimum  range  and  trajectory  dictate  a  minimum  amount  of  unused  propellants  at 
the  end  of  powered  flight.  The  propellant  mixture  ratio  also  must  be  maintained 
within  specified  limits  from  the  nominal  value  to  insure  smooth  combustion  arid 
maximum  thrust.  Extensive  P.U.  analyses  based  on  the  above  criteria  have  been 
made  from  previous  flight  test  data  and  computer  studies .  Instrumentation  on  E 
series  is  limited  to  further  verifying  these  studies ,  and  to  indicate  any  possible 
malfunction  should  such  occur. 


The  error  sensed  by  the  P.U.  bridge  after  passing  through  the  isolation  amplifier 
and  demodulator  is  recorded  via  telemetry.  This  voltage  measurement  (U91V)  is 
proportional  to  the  residual  mixture  ratio.  When  compared  to  the  independent 
measures  of  propellant  head  (U80P  and  U81P),  proper  performance  of  the  P.  h 
manometer  sensors  and  associated  bridge  can  be  checked  during  the  latter  portion 
of  sustainer  flight. 

The  transfer  functions  in  the  P.U.  computer  will  be  verified  by  cor  injr  the 
feedback  voltage  (P52bD)  to  the  error  signal.  Since  P528D  is  a  ?•  live 

angle,  it  is  aluo  indicative  of  fuel  flow  rate. 

The  independent  measurements  of  differential  (propellant)  head  are  ou  < 
during  the  latter  portion  of  the  «ustainer  phase  of  uight  only.  Present  planning  is 
for  these  measurements  (U80P  and  U81P),  to  be  taken  by  0  to  5  PSID  reluctance 
type  transducers  teed  in  parallel  to  the  manometer  sensing  lines.  "Mechanical 
hysteresis"  is  minimized  in  transducers  of  this  type  with  n  corresponding  im-  ! 
provement  in  data  accuracy.  It  is  estimated  the  change  of  slope  of  the  data  when  i 
0  PSID  is  reached  (port  uncovering)  will  define  the  residual  of  either  propellant  J 
within  an  uncertainty  of  o0  pounds .  i 
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Proper  functioning  of  the  Head  Suppression  Servo  Controller  can  be  verified  from 
the  relation  of  P.  U.  valve  position  and  the  sustainer  main  LO2  valve  (P529D). 


III.  FLIGHT  CONTROL  SYSTEM  MEASUREMENTS 


Throughout  powered  flight,  the  control  system  provides  attitude  control  while  directing 
the  missile  along  its  predetermined  flight  path.  Also,  the  control  system  performs  the 
necess-  .  j  sequencing  at  launch,  staging,  burnout  and  nose  cone  separation.  At  the 
same  time,  due  to  the  natural  aerodynamic  instability  of  the  missile,  sufficient  control 
must  be  provided  to  overcome  the  disturbing  effects  of  extraneous  forces  encountered 
by  the  missile  during  flight. 

The  control  system  is  conveniently  separable  into  two  major  subsystems,  the  airborne 
autopilot  system  and  the  inertial  guida^-e  system. 

A.  Autopilot 


1.  General  -  The  autopilot  system  has  four  basic  functions: 

a.  To  roll  the  missile  to  the  proper  azimuth  during  the  initial  vertical  climb 
and  to  pitch  the  missile  over  into  the  proper  trajectory  prior  to  develop¬ 
ment  of  the  inertial  ballistic  trajectory; 

b.  To  stabilize  the  missile  during  powered  flight; 

c.  Through  acceptance  of  the  pitch  yaw  and  roll  guidance  commands,  to 
correct  for  deviations  from  r.ne  proper  trajectory;  and 

d.  To  provide  pre-set  switching  functions  including, 

(1)  command  discrete  acceptance,  enable,  and  pre  set  back-ups,  [■— (B) 

(2)  gain  changes,  and 

(3)  various  subroutines. 

The  autopilot  system  for  "E,;  series  will  function  essentially  in  the  same  manner  j 

as  it  has  for  "D"  series.  Howev**»\  the  system  has  been  repackaged  and  several  j ^ 

components  have  bee"  redesigned.  A  significnr’  hange  in  autopilot  operation  j 

was  necessitated  by  the  incorporation  of  the  MA-3  propulsion  system.  It  is  no  j 
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longer  necessary  to  null  the  sustainer  engine  at  staging  since  on  the  MA-3  engines 
there  is  adequate  clearance,  therefore  the  sustainer  will  gimbal  throughout  staging. 
The  autopilot  programmer  has  been  redesigned  and  is  now  all  electronic,  however, 
it  still  provides  the  same  functions  and  performs  the  same  operations  as  before. 

The  only  cha.ige  in  the  gyro  package  is  the  addition  of  a  roll  torquing  amplifier.  In 
the  servo  can,  pitch,  yaw  and  roll  filters  have  been  added.  There  are  also  new 
all  electronic  filters  incorporated  to  replace  the  old  electro-mechanical  integra¬ 
tors.  The  filters  use  the  operational  amplifier  technique  of  a  d-c  amplifier  having 
an  input,  and  a  feedback  network  that  provides  the  same  frequency  response  that 
electro-mechanical  integrator  ar.d  stabilization  filter  provided.  The  servo  ampli¬ 
fier  has  remained  unchanged.  The  entire  autopilot  system  has  beer  repackaged 
into  rectangular  shaped  units  utilizing  printed  circuitry  to  accomplish  weight  saving 
and  more  efficient  space  utilization.  The  rectangular  shaped  packages  have  mag¬ 
nesium  castings  with  aluminum  covers.  The  flight  programmer  has  no  moving 
parts  and  the  reliability'  has  been  increased  with  the  incorporation  of  printed  cir¬ 
cuitry.  The  weight  of  the  flight,  programmer,  however,  has  increased  slightly. 

2.  Measurements  Planned 

To  prove  the  capability  of  die  autopilot  sys  to  perform  the  required  func¬ 
tions,  autopilot  testing  will  be  emphasized  in  the  flight  testing  of  the  missile. 
The  instrumentation  provided  for  this  purpose  is  described  below,  with  the 
measurements  discussed  by  their  natural  groupings. 

a.  Raie  Gy  ro  Signals  (S52R.  S53K,  S54II) 

These  are  me  a  irements  of  the  voltage  output  of  the  roll  (S52R),  pit'h 
(S53R)  a~d  yaw  (S54R)  autopilot  rate  gyros.  This  output  is  proportional 
to  the  angular  elocity  of  the  missile,  and  is  the  means  through  which 
dynamic  stability  of  the  missile  is  achieved  in  flight.  These  measure  me,.;.: 
actually  provide  a  time  history  of  missile  stability  during  flight.  Tran¬ 
sients,  limit  cycle  sloshing  build-up,  an'«  other  instabilities  are  all  re¬ 
flected  in  the  information. 

To  provide  isolated  of  die  control  system  from  the  telemetry  system, 
ea*  h  rat'1  gyro  biases  an  emitter  follower  to  produce  a  signal  for  telem¬ 
etering.  Sin.  ■'  th<»  output  of  the  rate  gy.  >s  is  an  amplitude  modulated, 

400  cycle  phase  reversing  Av.  signal,  the  output  of  the  emitter  follower 
also  has  these  characteristics.  Conversion  of  the  signal  is  accomplished 
bv  routing  the  signal  through  a  demodulating  signal  conditioning  network. 
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The  conditioned  signal  is  then  telemetered  on  the  FM/FM  Charnels  1.8, 

1.  9  and  1. 10  on  ail  E  flights. 

b.  Displacement  Gyro  Signals  (S61D,  S62D,  S63D) 

Those  measurements  reflect  missile  angular  displacement  about  a  pre¬ 
set  reference  in  the  roll  (S61D),  pitch  (S62D)  and  yaw  (S63D)  channels.  (B) 
Position  control  of  the  missile  is  controlled  through  these  gyros,  which 
may  be  torqued  by  either  the  guidance  system,  or  by  the  flight  program  ¬ 
mer. 

Although  the  output  of  these  gyros  is  a  position  command  signal,  the  units 
aciually  sense  a  rate  of  displacement  about  the  reference.  This  inte¬ 
grated  "Within  the  package  to  obtain  a  position  signal  ou’put.  As  in  i,  n 
case  of  the  rate  gyros,  the  telemetry  signal  is  obtained  from  an  emitter 
follower  \/hose  output  is  proportion;.!  to  the  displacement  gyro  output. 

Since  this  is  a  phase  reversing,  400  cycle  amplitude  modulated  signal,  it 
is  Hjmodulateu  and  signal  conditioned  to  make  it  compatible  with  the  telem¬ 
eter.  The  information  is  cress- connected  on  a  commutator  to  give  20 
samples  per  second. 

e.  Thrust  Chamber  Positions  (S203D,  S204P,  S205D,  S206D,  S222D,  S223D, 

S233D,  S234D,  S256D,  &  S257D)  —(B) 

These  are  measurements  of  the  output  of  the  flight  control  system,  and 
as  such,  are  important  for  gross  malfunction  and  failure  analysis.  The 
booster  and  snstainer  thrust  chamber  deflections  art  sensed  by  linear 
potentiometers,  one  in  each  plane  of  girnbaling  freedom  which  are  shaft 
coupled  to  the  gimbal  block.  Since  5  VDC  is  applied  across  each  potenti¬ 
ometer,  the  output  of  the  transducers  vary  between  0  and  5  VDC  as  the 
thrust  chambers  girnbai  between  their  stops.  The  outputs  are  then  routed 
through  conditioning  circuitry .  On  ail  F,  missiie  flights,  the  R1  (S203D  , 

S203D)  and  sustainer  (S2f>uD,  S257P)  engine  position  measurements  are  (B) 
telemetered  on  continuous  channels,  while  the  82  (S204.D,  S206D;  engine 
position  information  is  commutated  at  f>0  samples  per  second,  } — (B) 
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The  vernier  (S222D,  S223D,  S233D.  S234D)  engine  position  movements 
are  sensed  by  linear  potentiometers  which  are  mechanically  linked  to  }-@ 
the  vernier  actuators.  The  pitch  transducers  have  a  full  scale  travel 
of  1. 091  inches,  and  the  yaw  transducers  have  a  full  scale  travel  of 
3. 054  inches.  5  VDC  is  applied  across  each  conditioning  network  i-(B) 
to  obtain  a  signal  suitable  for  telemetering  and  then  routed  to  HF2,  * 
Channel  E,  for  time  division  multiplexing  at  60  samples  per  second, 
prior  to  transmission. 

d.  Programmer  Functions  1 


The  autopilot  programmer  receives  discrete  commands  from  guidance, 
acts  upon  them,  and  as  a  final  result  -  performs  switching  to  pass 
these  or  resulting  command  signals  to  the  acting  system. 


On  toe  "E”  series  missiles,  three  dir. crete  commands  are  received 
from  guidance.  They  are  monitored  as  staging  signal  (1570X),  sus- 
talner  cutoff  (1522X)  and  vernier  cutoff  (1521X). 


The  staging  signal  initiates  subroutine  1  in  toe  programmer.  Booster 
cutoff  occurs  0. 1  seconds  later.  This  is  monitored  in  a  B1  cutoff 
relay  closure  in  the  NAA  engine  relay  box  (P547X).  At  1. 6  seconds 
after  the  staging  discrete,  a  command  opens  the  Conax  valve  allowing 
pneumatic  pressure  to  operate  the  staging  mechanisms.  The  com¬ 
mand  to  thevalve  is  measured  as  (M32X). 


HD 


Sustalner  cutoff  discrete  initiates  subroutine  2  at  the  programmer  and 
operates  a  relay  in  the  NAA  engine  relay  box.  The  operation  of  this 
relay  is  monitored  as  (P347X). 


Vernier  cutoff  discrete  initiates  subroutine  3  at  the  programmer  and 
operates  a  relay  in  the  NAA  engine  relay  box.  This  relay  is  instru¬ 
mented  as  (P548X).  Four  seconds  after  VCO;  a  release  payload 
signal  (S248X)  is  sent. 


B.  Guidance 

1.  Functional  Description 

All  E  Series  flight  missiles  will  be  guided  by  the  ABMA  All  Inertial 
Guidance  System.  The  Missile  Guidance  Set  (MGS)  is  toe  Airborne 
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portion  of  the  guidance  system.  The  MGS  consists  of  an  inertial  platform, 
control  unit  and  digital  computer.  In  addition,  for  R&D  instrumentation 
purposes,  analog  and  digital  signal  converters  and  an  analog  signal  con¬ 
verter  input  filter  unit  are  also  utilized. 

The  inertial  platform  is  precisely  oriented  by  ground-based  alignment 
equipment  prior  to  launch.  After  the  missile  is  launched,  gyros  in  con¬ 
junction  with  a  servo  system  are  utilized  to  maintain  this  orientation  of 
the  platform  with  respect  to  inertial  space.  Accelerometers,  located  on 
the  platform  sense  the  acceleration  of  the  missile  in  three  orthgonal 
directions.  These  values  of  acceleration  are  corrected  to  include  gravi¬ 
tational  acceleration  and  then  integrated  in  the  airborne  digital  computer 
for  computation  of  yaw  steering  commands,  the  Range  Error  Function 
(REF),  and  the  Crossrange  Error  Function  (CEF). 

The  MGS  generates  steering  commands  from  launch  throughout  powered 
flight  but  these  signals  are  not  enabled  by  the  Autopilot  programmer  until 
appropriate  times  in  flight.  A  fine-roll  control  signal  is  provided  by  the 
MGS  platform  azimuth  resolver.  This  signal  Is  used  to  correct  the  auto¬ 
pilot  roll  program  from  T  +  16toT  +  19  seconds.  The  MGS  pitch  gimbal 
resolver  output  Is  fed  directly  to  the  autopilot  to  control  the  missile  pitch 
attitude  after  booster  staging.  The  Crossrange  Error  Function  (CEF)  is 
computed  from  accelerometer  outputs  and  is  stored  in  the  computer  until 
after  booster  staging.  After  staging  the  accumulated  CEF  in  combination 
with  subsequent  calculations  of  CEF  is  fed  into  the  autopilot  as  a  yaw 
steering  command. 


Four  discrete  commands,  staging,  sustainer  engine  cutoff,  vernier  engine 
cutoff  and  warhead  pre-arm,  are  generated  by  the  MGS.  When  the  down- 
range  velocity  exceeds  a  predetermined  value  the  staging  discrete  is  com¬ 
manded.  The  REF  computed  from  the  accelerometer  data  i  i  the  basis  for 
the  generation  of  the  staging,  sustainer  engine  cutoff  and  vernier  engine 
cutoff.  Providing  that  the  operational  flight  safety  function  of  the  com-  }-(S) 
puter  predicts  a  generally  correct  impact  the  computer  commands  warhead 
pre-arm. 


2.  Accelerometer  Output  Measurements  (I513A,  I514A,  I516A,  I517A, 

1519A>  I52qa) 


Throe  vibrating  string  accelerometers  are  installed  on  the  stable  platform. 
Each  accelerometer  contains  a  sensitive  mass  which  is  held  In  position  by 
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two  vibrating  strings  and  centering  tapes.  The  frequency  of  each  of  the 
accelerometer  strings  is  approximately  4480  cps  in  a  "O"  G  field.  As 
acceleration  increases,  the  frequencies  of  the  two  strings  vary  inversely 
with  respect  to  each  other  at  rate  of  64cps/G  (£2cps/G/String).  To  avoid 
transmitting  the  4480  cps  signals  directly,  the  Y  (I1516A,  I519A)  and  Z 
(1517A,  I520A)  axis  accelerometer  outputs  are  heterodyned  with  a  4100  f— ® 
cps  signal  in  the  analog  signal  converter  (ASC)  before  being  telemetered. 

If  the  string  frequencies  go  below  4150  cps  and  are  heterodyned  they  are 
attenuated  greatly  and  are  of  no  value.  This  then  allows  for  string  fre¬ 
quencies  equivalent  to  approximately  11  G  acceleration  to  be  heterodyned. 

It  has  been  calculated  that  acceleration  in  the  X  direction  may  momentarily 
exceed  11  G's  due  to  high  acceleration  in  the  X  direction  (downrange), 
noise,  vibration,  missile  acceleration  characteristics,  and  characteris¬ 
tics  of  the  platform  shock  mounts.  In  addition  in  order  to  reduce  the 
string  frequency  data  accurately,  both  string  frequencies  of  each  accel¬ 
erometer  must  be  telemetered  directly  or  both  must  be  heterodyned  with 
the  same  frequency  before  being  telemetered.  Therefore,  the  two  string 
frequency  measurements  from  the  X  accelerometer  (I513A  and  I514A)  are 
not  heterodyned  but  are  telemetered  directly.  | — (S) 

The  string  frequencies  of  each  accelerometer  are  fed  directly  into  the 
airborne  computer.  In  the  computer  the  sum  and  difference  in  CPS  be-  | — (S) 
tween  the  two  string  frequencies  of  each  accelerometer  Is  used  to  calcu¬ 
late  missile  vector  velocity,  position  and  steering  functions. 


The  basic  equation  used  is: 

Vx»y»z  ^x»y»z  ^®x,y,z  ^x,y,z 

o  o  o 

Where  V x,y,z  is  the  Instantaneous  velocity  x,y,  or  z  in  ft/sec 


Fsx  z  is  the  sum  frequency  in  CPS  of  the  X,Y,  or  Z 
accelerometer 


is  the  total  counts  of  difference  frequency  (CPS  X 


time)  of  X,  Y,  or  Z  accelerometer  from  t=0. 


h® 


The  constant  KXfyf  z  is  in  ft/  [sec2  (CPS)0  =  ft/cycle2  of  the 
accelerometer  in  question. 
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3.  Digital  Measurements 


The  following  computer  functions  are  sampled  and  transmitted  in  digital 
form  via  the  telemeter. 


Computed  missile  X  position  and  X  vector  velocity  (I505H,  I502L) 


Computed  missile  Y  position  and  Y  vector  velocity  (I506H,  I503L) 


Computed  missile  Z  position-  and  Z  vector  velocity  (I507H,  I504L) 


Range  Error  Function  (1508 H) 


Crossrange  Error  Function  (I509H) 
Elapsed  .Time  (I510W) 
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These  9  measurements  are  serial,  binary  non-retum-to-zero  words. 

The  complete  sequence  is  shown  in  the  Inertial  Guidance  Digital  Word 
Structure  Schematic.  The  smallest  repeatable  pattern  is  a  cycle  re¬ 
curring  every  0.  5  second  and  each  cycle  is  divided  into  8  similar  se¬ 
quences  of  about  1/16  second  duration.  A  start  pulse  precedes  each  cycle 
and  a  sequence  start  pulse  ot  5580. 4  u  seconds  precedes  each  sequence. 
All  words  are  contained  in  each  sequence  except  CEF  which  is  inserted 
during  sequence  6.  However,  each  sequence  is  the  same  length.  Each 
word  is  20  bit  (non-return-to-zero)  and  each  bit  is  about  140  u  seconds 
long.  The  data  word  is  17  bits  and  the  other  3  bits  are  used  for  marking 
the  start  of  the  word,  indicating  the  sign  and  indicating  the  word  parity 
(total  data  word  sum  is  odd  or  even).  Words  X,  Y  and  Z  are  repeated 
each  sequence  but  change  only  once  per  cycle.  T  and  REF  may  change 
each  sequence. 


The  measurements  themselves  are  sampled  from  the  computer  and  the 
pulses  stretched  and  conditioned  in  the  Digital  Signal  Converter.  Their 
output  impedance  is  14K  and  the  signal  level  will  vary  between  0. 5V  and 
SV.  The  velocity  and  position  measurements  will  be  compared  with  ex¬ 
ternal  tracking  data  (i.  e. ,  Azusa,  Mod  III  Trajectory  Instrumentation  and 
Strobe  Light)  to  verify  the  accuracy  of  the  guidance  computer  outputs.  In  |— (§) 
addition,  as  stated  in  the  discussion  of  the  accelerometer  measurements, 
the  airborne  computer  output  measurements  will  be  compared  with  values 
computed  independently  in  a  ground  computer. 
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The  following  table  presents  the  value  represented  by  each  bit  of  each 
of  the  nine  digital  v/ords. 


ft/sec 

o  o  o 

x  y  z 


feet 
x  y 


WORD  MARKER  PULSE 


06 


2-2 

.25 

0 

21 

.5 

0 

2° 

1 

0 

21 

2~4 

2 

.0625 

22 

2-3 

4 

.  125 

23 

2-2 

8 

.25 

24 

2  “1 

16 

.  5 

25 

2° 

32 

1 

26 

>1 

t-d 

64 

r> 

£> 

27 

22 

128 

4 

28 

23 

256 

8 

214 

16384 


?15 

32768 


216 

65536 


Radians 


Radians 

REF 


CEF 

T  ^  SCO 

T  SCO 

1 

2-16 

.000015259 

2-12 

.000244141 

2-17 

. 000007629 

2"15 

. 000030518 

2"11 

. 000488281 

2-16 

. 000015259 

2-14 

.000061035 

2-10 

. 000976562 

2-15 

. 000030518 

o-15 

Li 

.  000122070 

2-9 

.001953125 

2-14 

. 000061035 

2-12 

. 000244141 

2-8 

. 00390625 

2-13 

. 000122070 

2-11 

.000488281 

o-7 

u 

. 0078125 

2-12 

. 000244141 

2-io 

. 000976562 

2-6 

.015625 

o-l! 

.  000488281 

2-9 

.001953125 

2"5 

.031250 

2-10 

. 000976562 

2-S 

.00390625 

2'4 

.0625 

„  r 

2  0 

.001953125 

2-7 

.0078125 

2-3 

.125 

2-S 

. 00390625 

2~  1 

.  0078125 
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Bit 

Position 

ft/sec 

O  O  0 

x  y  z 

Sec 

T 

feet 

x  y  z 

Radians 

CEF 

Radians 

REF 

T4  SCO 

T  }  SCO 

13. 

29 

512 

24 

16 

217 

131072 

2~5 
.  03125 

2'1 
.  5 

2-6 

.015625 

14. 

210 

1024 

o5 

Ct 

32 

218 

262144 

o-4 

.0625 

2° 

1 

2-5 

.03125 

15. 

211 

2048 

26 

64 

o '  9 

52428S 

2“3 

.  125 

21 

2 

2~4 
.  0625 

16. 

212 

4096 

rt 

2‘ 

128 

220 

1048576 

2"2 

.25 

22 

4 

2“3 

.  125 

17. 

213 

8192 

28 

256 

221 

2097152 

2-1 
.  5 

23 

8 

2~2 

.25 

18. 

_  ..  .  -  -  . 

214 

1*384 

29 

512 

222 

4194304 

2° 

1 

24 

16 

2"1 
.  5 

19. 

oHjrJN 

20. 

DADTTV 

_ 1 _ L  _J _ L 

-9 

NOTES:  l.  Numbers  less  than  2  have  been  rounded  off  to  9  significant  figures.  B 

CEF  and  REF  computations  will  still  be  good  to  at  least  seven  significant 
figure.  . 

-11 

2.  The  sum  of  all  numbers  less  than  2  contribute  only  .  2  milliradian  to 
the  REF  and  CEF  computation.  Therefore,  except  for  CEF  and  REF 
values  near  zero,  these  numbers  can  safely  be  neglected  for  most 
purposes. 


3. 


Time  begins  on  the  left.  i.e.  ,  the  word  for  >.  appears  first  in  the  DSC 

0 

output  after  the  sequence  marker,  iollowed  byy  ,  etc, ,  with  REF  being 
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the  last  word  before  the  next  sequence  marker.  Bit  position  is  also  read 
from  left  to  right.  That  is,  the  least  significant  bits  appear  first. 

4.  Resolver  Output  Measurements  (I529V,  I530V,  I580V) 


Resolvers  are  located  at  each  platform  gimba.1.  When  the  missile  changes 
attitude,  the  gimbal  angle  changes  correspondingly.  The  resolver  signals 
are  proportional  to  the  gimbal  angle  and  thus  to  missile  attitude.  All  the 
resolver  outputs  are  400  cycle,  amplitude  and  phase  modulated  signals 
which  are  compatible  with  the  autopilot  and  are  therefore  suitable  for 
steering. 

The  roll  resolver  does  not  serve  any  purpose  with  the  present  configuration 
during  flight.  Pitch  resolver  output  is  fed  directly  to  the  autopilot  to  con¬ 
trol  the  missile  pitch  attitude.  The  Azimuth  resolver  will  be  used  to  cor¬ 
rect  the  missile  roll  program.  This  resolver  is  used  since  AIG  Azimuth 
corresponds  to  missile  roll  at  launch.  The  CV-A  autopilot  will  roll  the 
missile  from  o  to  fifteen  seconds.  Then  tne  azimuth  res^ver  will  make 
corrections  to  this  roll  program  from  16  to  19  seconds.  The  roll  adjust¬ 
ment  is  capable  of  correcting  10  degrees  of  error.  The  resolver  signals 
can  be  used  to  obtain  missile  attitude  information  as  well  as  detecting 
guidance  system,  .malfunctions. 

5.  Yaw  Steering  Measurement  (I528V) 

The  Crossrange  Error  Function  (CEF)  is  computed  from  accelerometer 
outputs  and  stored  in  the  computer  until  after  missile  staging.  After 
staging  the  accumulated  CEF  in  combination  with  subsequent  calculations 
of  CEF  is  fed  into  the  autopilot  as  a  yaw  steering  command.  The  -Vaw 
steering  signal  is  a  J00  cycle  phase  reversing  signal  that  is  used  to  torque 
the  autopi  ot  gyros.  The  magnitude  of  the  yaw  steering  command  is  con¬ 
trolled  by  the  amount  of  CEF  calculated  by  the  computer.  This  signal 
is  conditioned  in  the  Analog  Signal  Converter  before  being  telemetered. 

6.  Servo  Eri*or  Measurements  (154 9D,  I550D,  1551D)  |-(B) 

These  are  measurements  of  the  r-ror  signals  in  the  platform  servos  which 
maintain  the  platform  (and  thereby  the  accelerometers’)  initial  orientation. 

The  servo  errors,  which  are  derived  from  the  gyro  outputs,  are  basically 
AC  signals  (40V  max)  but  for  telemetry  purpose0  "re  demodulated  in  the 
A  SC  and  their  output  is  biased  at  2.  5  VDC  to  provide  for  positive  and  neg¬ 
ative  signals. 
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Two  servo  motors  are  used  to  take  out  backlash  from  the  servo  system. 
This  is  accomplished  by  constantly  applying  approximately  20  volts  to  the 
field  of  each  motor  in  a  direction  which  causes  the  motors  U.  oppose  each 
other.  A  differential  signal  of  1  to  2  volts  is  necessary  to  break  sticktion 
in  the  motors  and  cause  the  platform  to  move.  This  prevents  noise  from 
moving  the  platform.  In  the  ASC  the  two  control  voltages  are  combined 
for  telemetering  into  one  signal  equal  to  their  difference.  These  are  gross 
malfunction  measurements  only.  They  indicate  whether  or  not  the  plat¬ 
form  is  following  the  gyro  outputs. 

Redundant  Gyro  Measurement  (I552D) 


Two  gyros  are  utilized  to  sense  platform  attitude  Gyro  B  senses  changes 
in  roll  and  azimuth.  Gyro  A  senses  changes  in  pitch  and  roll/azimuth 
(redundant).  The  gyro  B  roll  and  azimuth  output  signals  and  the  gyro  A 
pitch  output  signal  are  fed  through  a  servo  loop  to  torque  the  platform  and 
thereby  null  the  gyro  outputs  in  these  three  axes.  If  there  is  any  displace¬ 
ment  in  the  redundant  gyro  axis,  a  signal  is  fed  from  a  closed-loop  ampli¬ 
fier  to  torque  the  gyro  and  thereby  keep  it  centered  between  the  mechanical 
stops.  These  stops  are  provided  for  all  gyros  and  prevent  an  alignment 
error  greater  than  two  degrees  between  the  gyro  axis  and  the  stable  plat¬ 
form.  If  the  redundant  gyro  axis  is  not  kept  at  null,  precession  of  gyro  A 
about  the  Y  axis  may  result.  This  measurement  is  used  for  gross  mal¬ 
function  data,  determining  the  error  in  the  nulling  circuit,  and  as  a  nx.gh 
measure  of  gyro  drill. 

8.  Time  T  Measurement  (158 1W) 


Time  T  is  the  time  at  which  the  "O"  offset  of  X  accelerometer  is  removed 
and  also  the  time  of  initiation  of  operational  flight  safety.  The  operational 
flight  safety  program  is  effective  from  time  T  to  sustainer  engine  cutoff. 

If  the  Azimuth  resolver  goes  beyond  a  certain  value  after  time  T,  no  pre¬ 
arm  signal  will  be  initiated.  This  measurement  may  be  used  to  explain 
why  no  pre-arm  signal  was  sent  to  the  nose  "one. 

A  zero  offset  control  unit  is  used  to  adjust  the  accelerometer  output  fre¬ 
quency  to  correct  for  accelerometer  scale  factor  deviations  from  the 
value  which  the  computer  has  been  designed  to  operate  upon.  This  signal 
biases  the  accelerometer  output  until  a  signal  is  sent  from  the  computer 
(at  time  T)  which  removes  the  offset  bias.  This  correction  is  made  only 
to  the  X  accelerometer  since  it  is  the  most  critics 


THIS  DOCUMENT  CONTAINS  INFORMATION  AFFECTING  THE  NATIONAL  OEUNSE  0'  THE  UNITED  STATES  WllHiN  THE  MEANING  01  I  HE  ESPIONAGE  LAWS,  TITLE  13, 
USC,  SEC  I  KINS  793  AND  704  THE  TRANSMISSION  OR  (HE  REVELATION  0T  US  CONTENTS  IN  ANY  MANNER  TO  »N  UNAUTHORIZED  PERSON  IS  PROHIBITED  BY  LAW 


-etJHFJBBWffiV 

.  t *"■-  T  li  I  I  WIIIIW  imil  MMVm  wawu—fcaa— YNim"  ■  •  —  - 


tfJNRDOtm 

REPORT  NO.  AZC-27-059  CON VAI R  ASTRON AUT ICS 

PAGE  NO.  3-32 


9.  Computer  Redundancy  Measurement  (I537X) 

Each  arithmetic  computation  Is  made  in  parallel  in  the  computer.  If  the 
results  of  the  two  do  not  compare  within  limits,  a  pulse  is  telemetered. 

10  Staging,  SECO,  and  VECO  Discretes  (I521X,  I522X,  1523X,  and  I570X) 

When  the  downrange  velocity  exceeds  a  predetermined  value  the  staging 
discrete  is  initiated  and  transmitted  as  a  28  VDC  signal  to  the  CV-A 
autopilot.  This  28  VDC  signal  is  monitored  (I521X)  at  the  output  ol  the 
computer. 

The  REF  computed  from  accelerometer  data  is  the  basis  for  the  genera¬ 
te  of  the  sustalner  engine  cutoff  and  vernier  engine  cutoff.  Both  these 
discretes  are  monitored  (I522X  and  I523X)  directly  as  28  VDC  signals 
which  are  transmitted  to  CV-A  autopilot  programmer.  These  two  dis¬ 
cretes  are  also  tied  together  for  instrumentation  purposes  (I570X).  All 
three  of  these  measurements  are  "blipped"  as  well  as  transmitted  over 
a  commutated  channel. 

11.  Pre-arm  Signals  (I525X,  I526X,  and  I527X) 

The  computer  unit  contains  two  counters,  with  two  stages  each.  Part  of 
the  program  consists  of  an  examination  of  Rt.F,  CEF,  and  incremental 
velocity  to  assure  that  they  are  smaller  than  some  predetermined  val"e. 
When  any  one  of  these  conditions  is  met  the  counter  is  advanced  by  "one". 
When  all  these  conditions  ha' m  been  met  the  counter  will  sit  in  the  "three 
state"  When  the  test  'o  performed  again,  the  second  counter  is  advanced. 
When  both  counters  are  in  the  "3"  state  a  pre-arming  signal  is  given  by 
the  closure  of  two  series-connected  relays  as  a  28  volt  DC  signal.  The 
output  of  each  counter  is  monitored  (1525X,  I526X)  and  the  closing  of 
these  relays  is  monitored  (I527X)  by  telemetering  the  output  signal.  These 
measurements  are  all  direct  measurements  of  the  28  VDC  control  sh;n 

An  operational  flight  safety  system  is  provided  which  makes  a  crude  nde- 
pendent  check  of  the  system's  performance.  Briefly ,  the  flight  safet 
monitor  checks  the  platform  for  excessive  drift  and  checks  the  system 
for  excessive  yaw  steering.  The  overall  functioning  of  this  unit  is  r  ecked 
by  monitoring  the  pre-arm  signal  (»  ~7X)  at  the  output  of  the  pre-arm 
relay. 
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•  Computer  Minus  50  VDC  Power  Supply  Measuremeu.  (1543V) 

This  is  a  critical  computer  reference  voltage.  A  fluctuation  in  this  voltage 
may  cause  additional  digits  to  be  added  or  dropped  in  the  computer. 

13.  Miscellaneous  Environmental  and  power  Supply  Measurements 


Several  environmental  and  power  supply  measurements  are  also  provided. 

Gyro  temperature  measurements  (I531T,  I532T)  are  perhaps  the  most 
significant  of  the  environmental  measurements.  The  gyro  rotor  assembly  [—(B) 
is  immersed  in  a  fluid  which,  when  heated  to  the  proper  temperature, 
holds  the  assembly  in  neutral  buoyancy.  If  the  temperature  varies,  the 
resulting  torque  may  cause  excessive  gyro  drift.  One  temperature  meas¬ 
urement  is  taken  on  each  gyro. 


Temperature  measurement  of  the  binnacle  (I533T)  the  computer  (I535T) 
and  the  Analog  Signal  Converter  (I534T)  arc  ambient  temperature  meas¬ 
urements.  All  measurement  instrumentation  for  the  foregoing  are  physi¬ 
cally  located  internally  within  the  "containers"  of  the  units. 

Vibration  measurements  are  made  along  the  X,  Y  and  Z  axis  of  the  plat¬ 
form,  the  control  unit  and  the  computer.  These  are  discussed  under  Air¬ 
frame  Instrumentation  Section. 


The  binnacle  pressure  measurement  (1572P)  is  taken  to  verify  that  pres¬ 
sure  within  the  platform  housing  (sphere)  remains  approximately  con¬ 
stant  at  20  n .s  afto-  launch.  Measuring  instrumentation  is  installed  in 
a  boss  located  on  the  outside  of  the  platform  housing  sphere. 


h® 


In  addition  to  the  critical  minus  50  volt  power  supply  described  previously 
the  following  power  supplies  are  monitored  via  telemetry: 


a.  Control  115  \o!t  AC  phase  B  (1540V).  This  is  a  measurement  of 
phase  B  of  the  Conva.r  supplied  115V  aC  power. 

b.  Control  minus  22.5  voltage  (I541V). 

e.  Computer  minus  10.5,  minus  30,  plus  4,  and  plus  38  volt  power 
supplies  (1544 V ,  1545V,  1 547V,  1 548V). 
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14.  Guidance  Landline  Measurements 

For  checkout  and  pre-launch  test  purposes  many  of  the  guidance  measure¬ 
ments  are  provided  via  the  landline  system.  This  eliminates  the  necessity 
of  telemetry  support  for  these  checks  and  pre-launch  tests.  It  also  pro¬ 
vides  a  record  for  post-test  comparison  with  measurements  of  inflight 
performance.  The  following  is  a  list  of  lunctions  to  be  recorded  on  mag 
netic  tape: 


TAPE  TRACK _ MEAS,  NO. _ DESCRIPTION _ 

1  11603X  WORD  GATE  FIVE 

2  I1604X  MULT  GATE  SIX 

3  I1605X  112  CPS  GATE 

4  -  50  KC 

5  -  100  KC 

6  -  100  KC 

7  -  TIMING,  VOICE, 

SPEEDLOCK 

8  -  DIGITAL  CHANNEL  * 

9  I1515A  ACCELEROMETER  X  FI 

10  I1518A  ACCELEROMETER  X  F2 

11  I1517A  ACCELEROMETER  Z  FI 

12  I1520A  ACCELEROMETER  Z  F2 

13  I1516A  ACCELEROMETER  Y  FI 

14  1151 9 A  ACCELEROMETER  Y  F2 


*  Digital  Channel  includes  the  following  measurements: 


I1505H 

COMPUTER  POSITION  X 

11 502 L 

COMPUTER  VELOCITY  X 

1 1506  H 

COMPUTER  POSITION  Y 

1 1503  L 

COMPUTER  VELOCITY  Y 

I1507H 

COMPUTER  POSITION  7 

11504 L 

COMPUTER  VELOCITY  7 
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11 508 H  RANGE  ERROR  FUNCTION  I1510W  ELAPSED  TIME 

I1509H  AZM  FRROR  FUNCTION 

The  format  of  this  channel  is  shown  on  the  Inertial  Guidance  Digital  Word  Structure 
illustration  (see  list  of  illustrations). 


In  addition  to  th„  measurements  recorded  on  magnetic  tape  nine  guidance  measure¬ 
ments  are  recorded  on  an  8-channel  Sanborn  recorder  according  to  the  following  format. 


RECORDER  CHANNEL 

MEAS.  NO. 

DESCRIPTION 

1 

I1591C 

PITCI  GYRO  TORQUE 

2 

I1592C 

ROLL  GYRO  LORQIE 

3 

I1593C 

YAW  GYRO  TORQUE 

4 

11594D 

PENDULUM  #1  NULL 

5 

I1595D 

PENDULUM  #2  NULL 

6 

I1596D 

OPTIC  SIGNAc. 

7 

EVENTS  * 

8 

400  CPS  REFERENCE 

*  Events  include  the  following: 
i  152 IX  VERN  ENGINE  COF  SIG 
I1522X  S  ENGINE  COF  SIG 
115 fOX  STAGING  SIGNAL 


IV.  SUPPORTING  SYSTEMS  MEASUREMENTS 


A .  Main  Tank  Pressurization 

During  flight,  the  missileborne  propellant  tank  pressurization  system  serves 
to  maintain  the  structural  integrity  of  the  airframe,  anil  to  furnish  head  pres 
sure  thus  assuring  propellant  flow  to  the  turbopumps. 

Helium  usage  rates  and  distribution  will  be  determined  on  several  E  series 
flight  articles  for  design  information.  The  temperature  (F247T)  and  pressure 
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(F246P,  F260P)  of  the  helium  in  the  supply  bottles  will  be  measured  to  permit 
calculation  of  the  mass  of  gas  expended.  Calibrated  orifices  will  be  inserted 
in  the  fuel  and  LO2  tank  pressurization  lines.  If  the  differential  pressures 
across  the  orifices  (F34P,  F147P),  and  the  pressure  (F212P,  F65P)  and  tem¬ 
perature  (F17T,  F146T)  of  the  helium  going  into  the  orifices  are  known,  then 
the  helium  flow  rate  to' each  propellant  tank  can  be  determined. 

The  behavior  of  the  main  tank  pressurization  regulators  will  be  extensively 
examined  c  ,  the  first  five  E  series  flight  missiles  for  correlation  with  the 
flight  env!i’onment,  design  requirements,  and  captive  missile  test  results.  The 
state  of  the  helium  at  the  regulator  inlets  will  be  established  by  the  LO2  tank 
pressurization  regulator  inlet  pressure  (F114P)  and  temperature  (F115T) 
measurements.  Actual  regulator  performance  will  be  revealed  by  the  pressur¬ 
ization  line  orifice  differential  pressure  (F34P,  F147P)  and  background  pres¬ 
sure  (F212P,  F65P),  and  main  tank  ullage  pressure  (F1P,  F3P)  instrumenta¬ 
tion. 


The  helium  heat  exchanger  performance  will  be  monitored  on  the  first  five 
flight  missiles  for  comparison  with  helium  usage  and  captive  test  data.  The 
temperature  change  effected  In  the  helium  when  passing  through  the  heat  ex¬ 
changer  will  be  established  by  the  supply  bottle  (F247T)  and  L02  regulator  in¬ 
let  (F115T)  temperature  measurements. 


Finally,  the  main  tank  ullage  pressures  (F1P.  F3P)  will  be  monitored  on  all 
vehicles  as  they  are  the  end  results  of  the  missile  tank  pressurization  system. 


B.  Hydraulic  System 

Extensive  hydraulic  system  analysis  in  support  of  the  E  flights  will  have  been 
made  from  analog  computer  studies  and  captive  missile  testing.  Instrumenta¬ 
tion  on  the  flight  missiles  will  be  limited  to  measurements  for  verifying  ade¬ 
quate  hydraulic  system  performance  and  to  indicate  any  possible  malfunctfm, 
should  such  occur. 


Pressure  measurements  in  each  system  (H140P  and  H33P)  have  been  strate¬ 
gically  located  to  reflect  any  major  pressure  fluctuations  in  either  hydraulic 
system.  Measurements  of  guidance  command  signals,  resulting  engine  posi¬ 
tion  measurements  and  hydraulic  system  pressures  will  verify  the  above 
studies.  Should  flight  environment  introduce  unpredicted  conditions  in  the 
hydraulic  system,  this  will  also  be  apparent  from  these  fundamental  measure¬ 
ments. 
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Since  the  booster  and  sus*ainer  hydraulic  pumps  are  mechanically  geared  to 
the  main  engine  turbines,  pump  speeds  can  be  computed  from  P84E  and  P349B.  ■(§) 
These  measurements  in  conjunction  with  the  previously  mentioned  pressure 
measurements  will  verity  proper  power  Inputs  to  the  system. 

i 

The  ability  of  the  propellant  utilization  and  head  suppression  valves  to  respond 
to  their  command  signals  will  verify  the  adequacy  of  the  sustainer  engine  hy¬ 
draulic  controls. 

Electrical  Power  S-ppl> 

On  ”E"  series  mlcsfles,  airborne  electrical  power  will  oe  provided  from  a  re¬ 
motely  activated  primary  battery.  The  battery  is  filled  with  acid  from  a  con¬ 
tainer  ruptured  by  a  remotely  generated  signal,  and  is  capable  of  remaining 
usable  in  this  activated  condition  for  several  weeks,  providing  no  power  drain 
is  placed  on  it. 


Missile  AC  power  will  oe  provided  from  either  a  Bendix  or  Leland  rotary  in¬ 
verter  as  on  previous  "D"  series  missiles.  In  cither  case  the  inverter  will  be 
supplied  by  the  28V  main  missile  battery. 

The  AC  and  DC  power  from  the  battery-inverter  is  routed  first  to  the  power 
distribution  box  and  from  there  is  distributed  to  the  various  missile  systems. 

AC  frequency  (E50Q),  three  phases  of  AC  voltage,  and  DC  voltage  (E28V)  are 
picked  up  for  telemetering  from  the  missile  system  side  of  the  motor  driven 
switching  assembly  of  the  power  distribution  box.  Phase  A  and  phase  C  AC  vol¬ 
tage  are  measured  by  E51V  and  E53V,  respectively.  Phase  B  voltage  is  instru¬ 
mented  and  conditioned  by  ARMA  as  I540V  CONTROL  115  Phase  B.  All  three 
signals  are  conditioned  to  limit  the  instrumented  range  and  thereby  expand  j 
the  measurement  scale.  Three  phases  are  being  monitored  to  assist  In  ©valu¬ 
ation  of  the  ARMA  inertial  guidance  system,  and  the  static  inverter,  should  it 
be  incorporated  on  later  "E"  series  missiles.  Current  measurements  are  not 
planned  since  the  electrical  loads  are  known  from  systems  testing  and  the  cur¬ 
rents  may  be  calculated  knowing  the  voltage. 

D.  Tracking  and  Command  Systems 
1.  Azusa 
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a.  Functional  Description 


Azusa  is  an  all-weather,  electronic  tracking  system  which  includes 
ground  transmitting  and  receiving  units,  data  handling  and  indicating 
equipment,  a  servo-directed  antenna  system,  and  an  airborne  trans¬ 
ponder  located  in  the  missile.  Tracking  data  is  provided  by  the  sys¬ 
tem  in  the  form  of  two  direction  cosines  and  range,  available  either 
as  three  shaft  positions  or  in  digital  form  suitable  for  immediate  use 
and/or  storage  on  magnetic  tape.  Presently,  this  system,  in  con¬ 
junction  with  the  IBM  709  computer,  is  the  primary  range  system  for 
providing  impact  prediction  information  for  range  safety  purposes. 


Briefly,  the  principle  of  operation  is  that  successive  trajectory  posi¬ 
tions  of  the  airborne  transponder  are  determined  by  continuously  com¬ 
paring  the  phase  difference  between  microwave  signals  transmitted  to 
the  transponder  from  the  ground  station,  and  the  retransmittal  of 
these  signals  to  the  ground  from  the  transponder. 

The  instrumentation  provided  on  this  system  is  designed  to  enable 
continuing  investigation  of  the  radio  wave  propagation  effects  and  air¬ 
borne  antenna  characteristics.  Used  in  conjunction  with  information 
recorded  at  the  ground  station,  over-all  system  operation  can  be  eval¬ 
uated  with  the  instrumentation  described  in  the  following  paragraphs. 


b.  Klystron  Power  Output  (Z2E) 


The  klystron  produces  a  5000  MC  output  which  is  mixed  with  the 
50d0. 194  MC  :nput  signal  in  the  crystal  m’%  er  to  produce  a  60. 194  MC 
IF  signal.  The  crystal  current  is  proportional  to  the  klystron  power 
output  and  is  telemetered  to  verify  that  the  klystron  produces  enough 
power  output  to  assure  proper  tracking  over  the  Specified  range. 


c.  Transponder  RF  Input/AGC  (Z3E) 


An  AGC  (automatic  gain  control)  voltage,  generated  from  the  input 
signal  to  the  limiter,  is  fed  back  to  the  grids  of  the  RF  amplifier 
stages.  This  is  a  negative  voltage  proportional  to  the  amplitude  of 
the  signal  from  the  IF  amplifier.  Its  function  is  to  adjust  the  gain  of 
the  RF  amplifier  stage  in  a  manner  which  holds  the  IF  amplifier  out¬ 
put  constant  in  amplitude  regardless  of  changes  in  power  of  the  re  - 
ceived  signai.. 
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Since  this  voltage  is  proportional  to  the  output  of  the  IF  amplifier; 
it  is  also  proportional  to  the  power  of  the  RF  input  signal  to  the  trans¬ 
ponder.  Measurement  of  the  ACC  voltage  (Z3E1  io  a  convenient  and 
conventional  method  of  measuring  received  power  level. 


2.  Mod  III  E  T;njectorv  Instrumentation  System 


a.  Description 


This  system  is  basically  an  adaption  of  the  GE  Mod  III  guidance  system 
to  AIG  tracking  purpose'  The  airborne  portion  consists  of  a  rate 
beacon,  a  pulse  bea  on,  ,.  common  antenna,  and  associated  waveguide 
including  lcw-|  and  high  pass  filters.  Thi3  subsvstem  operates  in 
conjunction  wi'h  related  Mod  >'  ground  equipment  to  perform  instan¬ 
taneous  porition  and  rate  measuring  functions  for  impact  prediction. 
The  Mod  LI  E  Trajectory  Tnstrumentation  System  will  be  installed  on 
flight  missies  on  y.  Nc  captive  testing  is  planned. 


3 


R;  e  end  Pulse  Rcrcon  AGC  (G579V  and  G503V) 


.  automat:  ■  xuin  control  (AGC)  circuit  is  utilized  in  the  IF  sections 
of  the  p  beacon  and  the  rate  beacon.  AGC  voltages  are  generated 
ir.  aiese  elrr  oits  which  art  negative  signals  pioportiona)  to  the  strength 
of  fie  signals  being  rec  eived  by  the  IF  amplifiers.  Measurements  of 
ore  tf  the  two  rate  beacon  AGC’s  (G579V)  ana  the  pulse  beacon  AGC 
(G50JV)  will  be  telemetered  for  post-test  analysis.  Although  these 
measurements  are  useful  in  determining  receiver  o>: ration,  their 
main  value  lies  in  permitting  the  investigation  of  radio  wave  propaga¬ 
tion  effects  and  airborne  antenna  characteristics.  This  investigation 
consists  of  comparing  the  power  of  the  signal  sent  from  the  ground 
with  the  power  of  the  signal  at  the  airborne  transponders.  For  this 
reasor,  the  AGC  voltage  measurements  are  calibrated  directly  in 
terms  ,f  transponder  power  input  rather  than  in  terms  of  voltage. 


c.  Rate  Beacon  Power  Output  (G582V) 


f® 


A  crystal  is  averted  in  the  rate  beacon  hybrid  coupler  which  produces 
a  voltage  proportional  to  the  power  ot  the  output  signals  from  the  rate 
beacon.  This  measurement  is  used  for  over-all  rate  beacon  perfor¬ 
mance  evaluation  and,  as  in  the  cas*.  T  the  AGC  measurements  for 
radio  wave  propagation  effects  and  antenna  characteristics. 
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d.  Pulse  Beacon  Magnetron  Current  (G504C) 


The  pulse  beacon  magnetron  current  is  proportional  tc  the  duration, 
rate,  and  amplitude  of  the  pulses  transmitted  from  the  beacon.  The 
current  is  measured  by  the  voltage  drop  in  a  section  of  the  magnetron 
cathode  resistor.  Since  the  magnetron  transmits  pulses,  the  voltage 
drop  is  integrated  to  make  it  compatible  to  telemetry.  This  measure¬ 
ment  along  with  the  pulse  beacon  AGC  measurement  will  provide  the 
basic  information  required  for  post-test  analysis  of  over-all  pulse 
beacon  performance, 

e.  Additional  Bata 


In  addition  to  the  i.istrumentation  provided  via  the  telemetering  sys¬ 
tem,  parameters  instrumented  at  the  Mod  III  ground  station  reflect 
system  performance.  (See  the  range  data  section  of  the  report  for 
more  detail. )  Of  greatest  importance  to  over-all  system  performance 
evaluation  are  the  Mod  HI  ground  station  computed  missile  position, 
velocity  and  impact  point  data.  This  data  when  compared  with  other 
appropriate  trajectory  data  will  indicate  how  adequately  this  system 
pei forms  its  designed  function. 

3.  Strobe  Light  System 


A  strobe  light  system  is  planned  for  F  R&D  series  missiles  for  the  purpose 
of  providing  an  optical  tracking  aid.  The  strobe  light  system  is  housed  in 
a  single  package  which  ccntninc  a  strobe  lamp,  associated  electronics, 
and  a  remotely  active,  ted  "one  shot"  primary  battery.  On  R  R&D  missiles 
the  system  is  mounted  on  fhe  forward  fairing  of  the  P-2  pod.  System 
activation  is  initiated  by  the  autopilot  programmer  at  sustainer  cutoff, 
after  which  time  high  intensity  light  flashes  are  emitted  at  half-second 
time  iniervals  until  depletion  of  buteery  power. 

Upon  receipt  of  the  activate  command,  the  system  also  provides  a  con¬ 
tinuous  <;8  VDC  signal  to  a  telemetry  relay  which  switches  telemetry  chan¬ 
nel  £  from  a  commutated  source  to  the  strobe  J*gh*  svsfem  sign?*  source. 
Each  time  the  strobe  lamp  flashes  a  b  volt  square  wave  pulse  (M78X)  is 
provided  to  the  telemetry  system  to  provide  the  timing  correlation  nec¬ 
essary  for  ballistic  camera  date  reduction.  The  flash  duratic  t  to  1.0 
milliseconds  with  a  peaking  time  of  0. 1  milliseconds. 
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The  ballistic  camera  system  used  in  conjunction  with  the  strobe  light 
is  described  in  section  4— II.  F.  2,  Trajectory  Instrumentation. 

Battery  Activation  is  accomplished  from  the  blockhouse  prior  to 
launch.  One  of  the  countdown  requirements  is  to  determine  that  the 
strobe  light  battery  reached  full  power  potential  (26-30  VDC)  within 
20  seconds  after  activation.  MM144V,  strobe  light  battery,  a  panel 
meter  on  the  RF  system  console  is  used  to  indi  te  satisfactory  acti¬ 
vation  of  the  battery. 

4.  Range  Safety  Command  System 


The  function  of  the  airborne  Range  Safety  Command  (RSC)  system  is 
to  receive  and  detect  coded  RF  signals  from  a  ground  control  station 
and  to  cause  appropriate  engine  cutoff  action  or  explosive  destruction 
of  the  missile  when  so  commanded. 

The  RSC  system  is  composed  of  a  ground  station,  two  receiving  an¬ 
tennas  connected  through  a  couplei ,  two  command  sets  (either  of 
which  will  operate  on  the  signal  from  either  antenna),  an  arming 
switch  and  a  destruct  unit.  Upon  initiation  of  a  manual  fuel  cutoff 
command,  an  automatic  fuel  command  signal  transmitted  from  the 
ground  is  frequency  modulated  by  a  combination  of  frequencies.  The 
airborne  command  sets  receive  this  signal  and  detect  the  modulating 
frequencies.  A  relay  logic  circuit  decodes  the  information  and  pro¬ 
vides  a  28  VDC  output  to  the  destructor  and/or  the  engine  relay  box. 

a.  #1  RSC  RF  Input/ AGC  (D7V)  |-<§) 

The  automatic  gain  control  voltage  generated  from  the  output  of 
the  second  IF  amplifier  of  the  #1  receiver  is  used  as  a  measure 
of  the  received  signal  strength.  This  is  required  to  verify  that 
the  signal  in  the  RSC  receiver  is  strong  enough  to  be  properly 
detected.  This  is  an  aid  to  determining  maximum  safe  operating 
range. 

b.  RSC  Cutoff  and  Destruct  Outputs  (D1V  and  D3X)  |—{B) 

The  cutoff  and  destruct  instrumentation  is  a  measurement  of  RSC 
decoder  (relay)  operation.  The  destruct  instrumentation  (D3X) 
monitors  the  destruct  relay  position  in  either  set.  The  cutoff 
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instrumentation  (DIV)  for  both  receivers  is  tied  together  in  a 
summing  network  to  produce  step  deviations  on  the  telemetry 
output  sufficient  to  determine  whether  the  signal  was  an  auto¬ 
matic  or  manual  fuel  cutoff  signal.  The  circuitry  is  designed  so 
that  a  manual  fuel  cutoff  signal  will  produce  a  2. 3  VDC  output 
(46%  of  IBW)  for  telemetering  and  an  automatic  fuel  cutoff  signal 
will  produce  a  4.  6  VDC  (92%  of  IBW)  signal  for  telemetering.  In 
the  event  a  destruct  signal  is  generated  by  the  RSC  system.  This 
output  is  also  superimposed  on  the  Pitch  Rate  Gyro  Signal  (S53R) 
on  continuous  channel  1. 10  to  provide  a  precise  time  of  function 
occurrence. 


5.  Telemetry 


The  telemeters  used  on  the  WS107A-1  XSM-65E  missiles  are  of  the 
same  design  as  those  used  on  the  past  R&D  missiles,  and  hence,  a 
high  degree  of  reliability  has  been  obtained.  For  these  reasons  no 
measurements  of  the  telemeter  itself  are  planned.  Evaluation  will  be 
performed  from  recordings  of  signal  strength  and  center  frequency, 
and  from  die  quality  of  data  received. 


\® 


V.  PAYLOAD  INSTRUMENTATION 


A.  Re-Entry  Vehicles 


Instrumentation  of  the  re-entry  vehicles  is  the  responsibility  of  the  re-entry 
vehicle  associate  contractors.  Likewise  reduction,  analysis,  and  reporting 
of  data  obtained  on  re-entry  vehicle  performance  is  also  the  responsibility  of 
the  re-entry  vehicle  associate  contractors.  Normally  this  data  is  of  little 
significance  in  the  analysis  of  the  performance  of  the  remainder  of  the  Atlas 
missile.  At  times,  however,  when  a  complex  problem  arises,  re-entry 
vehicle  data  can  be  of  considerable  value  to  Atlas  missile  test  analysis.  For 
this  reason  the  following  sections  pertaining  to  re-entry  vehicle  instrumentation 
is  presented  for  Convair  personnel  information  purposes. 

1.  Atlas  Monitored  Signals  (S248X,  Y1X) 


The  re-entry  vehicle  contractor  is  responsible  for  separating  the  re-entry 
vehicle  from  the  Atlas.  Convair  responsibility  is  to  send  a  release  signal 
to  the  re-entry  vehicle  which  in  turn  initiates  a  separation  routine. 
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This  signal  is  part  of  an  autopilot  programmer  subroutine  based  on  ver¬ 
nier  cutoff.  Instrumentation  of  this  signal  (S248X)  is  provided  to  verify 
that  it  is  correctly  sent. 

On  those  missiles  that  carry  an  Avco  re-entry  vehicle,  a  microswitch 
will  be  installed  on  the  adapter  by  Avco  to  indicate  re-entry  vehicle  sep¬ 
aration.  The  microswitch  indication  will  be  monitored  (Y1X)  by  the  Atlas 
telemetry  system. 

2.  Avco  Series  IV  FRV4-1 

One  telemetry  transmitter  is  utilized  in  the  Avco  Series  IV  FRV4-1  re¬ 
entry  vehicle.  The  telemetry  system  is  not  activated  until  apogee.  The 
following  is  a  typical  list  of  measurements,  by  sampling  rate,  trans¬ 
mitted  by  the  telemeter.  Further  dtlails  may  be  obtained  from  Avco. 


AVCO 

SAMPLING  RATE  MEAS. 
SPS1  NO. 


MEASUREMENT 

DESCRIPTION 


RANGE 

FROM  TO  UNITS 


Continuous 

Continuous 

Continuous 


Continuous 


Continuous 


Continuous 


Continuous 


Continuous 


Continuous 


F6135  LINEAR  ACCELERATION  Ayl  M20  20  G 


F6136 

F6269 


FGZ71 


F6270 


F6272 


F8340 


F2C13 


F2014 


LINEAR  ACCELERATION  Azl  M20 


ANGULAR  RATE  ABOUT 
Y-AXIS  Q1 

ANGULAR  RATE  ABOUT 
Y-AXIS  Q2 

ANGULAR  RATE  ABOUT 
Z-AXIS  R1 

ANGULAR  RATE  ABOUT 
Z-AXIS  R2 

CASSETTE  EJECTION 
DETECTION 

IMPACT  FUZING  SYSTEM  1 
OUTPUT 

IMPACT  FUZING  SYSTEM  2 
OUTPUT 


20  G 
30  D/S 


M720  720  D/S 


30  D/S 


M720  720  D/S 
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AVCO 


SAMPLING  RATE  MEAS. 
(SPS)  NO. 


MEASUREMENT 

DESCRIPTION 


RANGE 

FROM  TO  UNITS 


Continuous  F2015  WARHEAD  DEFORMATION 

SIGNAL 

20  F2009  AIRBURST  SIGNAL  NO.  1 

20  F2010  AIRBURST  SIGNAL  NO.  2 

10  G 
0  G 
720  D/S 


10 

F6133 

LINEAR  ACCELERATION  AXX 

M.O 

10 

F6134 

LINEAR  ACCELERATION  AX2 

M70 

10 

F6268 

ANGULAR  RATE  ABOUT 

X-AXIS  PI 

M720 

10  F8245  NOSE,  FORECONE,  FORWARD 

PRESSURE  (34.02,  40°) 

10  F8246  NOSE,  FORECONE,  MED 

PRESSURE  (36.98,  68°) 

10  F8247  NOSE,  BEHLJD  SHOULDER 

PRESSURE  (41.84,  55°) 

10  F8248  CYLINDER,  AFT  PRESSURE 

(116.00,  55°) 

10  F8249  FLARE  PRESSURE 

(125.50,  55°) 

10  F8250  FLARE  PRESSURE 

(144.64,  55°) 

10  F8253  BASE  PRESSURE 


10  F9149  STAGNATION  POINT  ABLATION 

(21.78,  0°) 

10  F9150  SONIC  POINT  ABLATION 

(25.20,  13°) 

10  F9151  SONIC  POINT  ABLATION 

(25.20,  193°) 

10  F9152  TANGENT  POINT  ABLATION 

(30. i2,  130") 
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AVCO 


SAMPLING  RATE 

MEAS. 

MEASUREMENT 

RANGE 

(SPS) 

NO. 

DESCRIPTION 

FROM 

TO 

UNITS 

10 

F9153 

BEHIND  SHOULDER  ABLATION 
{41.46,  35°) 

10 

F9154 

BEHIND  SHOULDER  ABLATION 
(41.46,  125°) 

10 

F9155 

BEHIND  SHOULDER  ABLATION 
(41.46,  215°) 

10 

F9156 

BEHIND  SHOULDER  ABLATION 
(41.46,  305°) 

10 

F9157 

CYLINDER,  AFT  ABLATION 
(116.00,  35°) 

10 

F9160 

FLARE,  AFT  ABLATION 
(144.64,  35°) 

10 

F83G  t 

85%  of  4.  OV  DERIVED  FROM 
29V  SUPPLY,  40.  0  KC  SCO 

3.4 

VDC  " 

10 

F8336 

0%  CAL.  PULSE,  40  KC  SCO 

GND 

10 

F8314 

50%  CAL.  PULSE,  *0  KC  SCO 

2.  0 

VDC 

10 

F8316 

85%  CAL.  PULSE,  40  KC  SCO 

4.0 

VDC 

- 

F2001 

LOCKOUT  SWITCH  NO.  1 

5 

F2002 

LOCKOUT  SWITCH  NO.  2 

5 

F2007 

ARM  DELAY  NO.  1 

5 

F2008 

ARM  DELAY  NO.  2 

5 

F3274.  1 

TANGENT  POINT  TEMP  (30.  12, 

55°) 

5 

F3275. 1 

TANGENT  POINT  TEMP  (30.  12, 

145°) 

5 

F3276. 1 

TANGENT  POINT  TEMP  (30.  12, 

227°) 

5 

F3277.  1 

TANGENT  POINT  TEMP  (30.  12, 

325°) 

5 

F3282 

FLARE  TEMPERATURE  (125.72 

.  42' ) 

5 

F3283 

F  LA  R  E  T  E  M  PE  K  A  TUBE  {  25.  72 

,  42°) 

-w  >  CQ*n-.SZ  iM T*t  HiTn'Mi  M »{•«${  -24  In*  S?ATtV  *''*  H  ?n|  VUVKC  O'  '«i  [>PiO#u;[  l*«$.  THU  II. 
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SAMPLING  RATE 
(SPS) 

AVCO 

MEAS. 

NO. 

MEASUREMENT 

DESCRIPTION 

RANGE 

FROM  TO 

TTNITS 

5 

F8347 

REF.  JUNCTION  TEMP. 
(FORWARD) 

5 

F8348 

REF.  JUNCTION  TEMP. 

(AFT) 

< 

5 

F8337 

0%  CAL.  PULSE  22  KC  SCO 

GND 

5 

F8349 

39%  CAL.  PULSE  22  KC  SCO 

20 

MV 

5 

F8350 

66%  CAL.  PULSE  22  KC  SCO 

34 

MV 

5 

F*351 

1«0%  OF  4.0  V  SUPPLY  22  KC 
SCO 

4.0 

VDC 

2 

F2005 

BAT’l  ERY  VOLTAGE  NO.  ] 

2 

F2006 

BATTERY  VOLTAGE  NO.  2 

-d) 

2 

F2011 

IMPACT  FUZING  SYSTFM  1 

MONITOR 

2 

F2012 

IMPACT  FUZING  SYSTEM  2 

MONITOR 

2 

F8251 

FIN  NO.  1  PORT  PRESS. 
(144.32.  176°  30') 

1 

! 

} 

1 

2 

F8252 

FIN  NO.  1  STB’D  PRESS. 

(144.  o'2,  183"  30') 

1 

F0016 

PHYSICAL  SEPARATION 

OFF  ON 

I 

F2003 

ANA  BATTERY  NO.  1 

MONITOR 

1 

F2004 

ANA  BATTERY  NO.  2 

MONITOR 

I 

F3255 

NOSE.  SONIC  POINT  TEMP. 
(25.24.  232’) 

I 

F3256 

NOSE.  TANGENT  POINT  TEMP 
(30.82.  45s) 

MCilVt*?  HS  .»»?♦»*!. 0»  klltc f'*c  T»<  M’-CWii  SM  1  *rt  ii*i  'ID  V*'IS  «  '"'1  :*C  totM.ftt  3»  '»!  tSS  OAlU  .>■>!  MU  U 

use  MiT-{»s  «<«o  >«  **t  ruwMW  o*  ’Xf  «r»i.»;  =an  o*  -n  cwusu  <»  •o  *«•*»  13  u  rir  *nw  s  *»o*«  »  us  *»  i>» 


/wrmrHm 


CONVAIR-ASTRuNAUTiCS 


REPORT  NO.  AZC-27-059 


PAGE  NO.  3-47 


SAMPLING  RATE 
(SPS) 

AVCO 

MEAS. 

NO. 

MEASUREMENT  RANGE 

DESCRIPTION  FROM  TO  UNITS 

1 

.  3257 

CYLINDER,  FORWARD  TEMP. 

(44.60,  45°) 

1 

F3258 

CYLINDER,  FORWARD  TEMP. 

(44.60,  135°) 

1 

F3259 

CYLINDER,  FORWARD,  TEMP. 

(44.60,  225°) 

1 

F3260 

CYLINDER,  FORWARD  TEMP. 

(44.60,  315°) 

1 

F3261 

CYLINDER,  MID  TEMP.  (92.00,  45°) 

1 

F3262 

CYLINDER,  MID  TEMP  (92.00,  135°) 

1 

F3263 

CYLINDER,  MID  TEMP.(92.00,  215°) 

1 

F3254 

CYLINDER,  MID  TEMP.  (92.00,  315°) 

1 

F3265 

CYLINDER,  AFT  TEMP.  (116. 0C,  45°) 

1 

F3266 

CYLINDER,  AFT  TEMP.  (116.00,  225°) 

1 

F3267 

FLARE.  MID  TEMP.  (130.23,  225°) 

1 

F3268 

FLARE,  AFT  TEMP.  (144.74,  45°) 

1 

F3268 

BASE  (AFT  DOOR)  TEMP. 

I 

F3270 

NOSE  COMPARTMENT  TEMP. 

(26.85.  225°) 

1 

F327 1 

NOSE  COMPARTMENT  TEMP. 

(37.20,  225  ) 

1 

1 

F3272 

NOSE  COMPARTMENT  TEMP 
(125.72.  225') 

i 

F3273 

NOSE  COMPARTMENT  TEMP. 

(130.40  55° ) 

1 

4. 

F8328 

CASSETTE  EJECTION  SIGNAL 

) 

F8329 

CASSETTE  E’ECTION  DETECTION 

v  wiv  ;  ^  ***i 

><:  Vvi  ii 

; r  *  ’ .  '**  <U  ’ 

yi  *i> 

Ttz  cu-  '*  *  *t**-»C  y  tV T xtJL  it 

-**  C'  *5  vs  •*  P’s’  ««*«*{*  a:  n *so*  5  rr  law 
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SAMPLING  RATE 
(SPS) 

AVCO 

MEAS. 

NO. 

MEASUREMENT  RANGE 

DESCRIPTION  FROM  TO 

UNITS 

1 

F9138 

CYLINDER,  AFT  ABLATION 
(116.00,  C15°) 

1 

F9153 

FLARE,  FORWARD  ABLATION 
(125.72,  215°) 

1 

F9161 

FIN  NO.  1  ABLATION  (145.10,  0C) 

1 

F9162 

FIN  NO.  2  ABLATION  (145.10,  180°) 

1 

F9163 

BASE  (AFT  DOOR)  ABLATION 

1 

F8341 

1.7  KC  CONT.  CHANNEL 

CAL. 

4.0 

VDC 

1 

FS342 

2.  3  KC  CONT.  CHANNEL 

CAL. 

4.0 

VDC 

1 

F8343 

3.  0  KC  CONT.  CHANNEL 

CAL. 

4.0 

VDC 

1 

F83*4 

3.  9  KC  CONT.  CHANNEL 

CAL. 

4.0 

VDC 

1 

F8345 

5. 4  KC  CONT.  CHANNEL 

CAL 

4.0 

VDC 

1 

F8346 

10.  5  KC  CONT.  CHANNEL 

CAL. 

4.0 

VDC 

1 

F8319.2 

85%  OF  4.0  V  DERIVED  FROM 

29V  SUPPLY,  14.  5  KC  SCO 

3.4 

VDC 

1 

F8338 

0%  CAL.  PULSE,  14.5  KC  SCO 

GND 

1 

F8321 

50%  CAL.  PULSE,  14.5  KC  SCO 

2.0 

VDC 

1 

F8320 

85%  CAL.  PULSE,  14.  5  KC  SCO 

3.4 

VDC 

1 

F8323. 2 

85%  OF  4.0  V  DERIVED  FROM 

29V  SUPPLY,  7.35  KC  SCO 

3.4 

VDC 

1 

F8339 

0%  CAL.  PULSE,  7.35  KC  SCO 

GND 

1 

F8325 

50%  CAL.  PULSE,  7.35  KC  SCO 

2.0 

VDC 

1 

F8324 

8t>%  CAL.  PULSE,  7.35  KC  SCO 

3.4 

VDC 

CONTAINS  tMrOSMSTION  AFItCTIHC  TKt  NATIONAL  OEFlNSt  Of  THE  UNITED  STATE*  WITHIN  THE  MEANING  CF  THE  ESPIONAGE  LAWS,  TITLE  1*. 
„  <jC  SECTIONS  7S3  AND  794  THE  TRANSMISSION  OH  THE  REVELATION  Of  ITS  CONTENTS  IN  ANT  MANNER  TO  AN  UNAUTHORIEEO  PERSON  15  PROHIBITED  BY  LAW 


CONVAIR-ASTRONAUTICS  report  no.  azc-zt-qsd 

PAGE  NO.  3-49 


3.  Avco  Series  IV  FRV4-2 

On  FRV4-2  re-entry  vehicles  Sandia  will  provide  the  telemetry  system. 
This  system  includes  two  transmitters,  both  activated  prior  to  launch. 
The  following  is  a  typical  list  of  Avco  measurements,  by  sampling 
rate,  transmitted  by  the  telemetry  system.  Sandia  information  is  not 
available  at  this  time.  Further  details  may  be  obtained  from  Avco. 

AVCO 

SAMPLING  RATE  MEAS.  MEASUREMENT  RANGE 


(SPS) 

NO. 

DESCRIPTION 

FROM 

TO 

UNITS 

Continuous 

F2013 

IMPACT  FL’ZING  SYSTEM 

1  OUTPUT 

Continuous 

F2014 

IMPACT  FUZING  SYSTEM 

2  OUTPUT 

Continuous 

F2015 

WARHEAD  DEFORMATION 
SIGNAL 

Continuous 

F8340 

CASSETTE  EJECTION 

DETECTION 

GO 

F6135 

LINEAR  ACCELERATION 

Ay  I 

M20 

20 

G 

60 

FG136 

LINEAR  ACCELERATION 

Azl 

M20 

20 

G 

GO 

F62G9 

ANGULAR  RATE  ABOUT 
Y-AXIS  Q1 

M30 

30 

D/S 

GO 

F627I 

ANGULAR  RATE  ABOUT 
Y-AXIS  Q2 

M720 

720 

D/S 

GO 

FG270 

ANGULAR  RATE  ABOUT 
Z-AXIS  RJ 

M30 

30 

D/S 

GO 

F6272 

ANGULAR  RATE  ABOUT 

Z-AXIS  R2 

M720 

720 

D/S 

20 

F2009 

AIRBUHST  SIGNAL  NO.  1 

20 

F2010 

AIRBURST  SIGNAL  NO.  2 

(  WMNT  CWMAIM  ifiroSMAIION  A*UCtl«C  lilt  MIICM  BfKN' I  Of  TW  UNIffD  SttTO  WltMIN  tHt  MfANINC  Of  THE  (SflWMI  UMNS.  flfU  I*. 
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P^GE  NO,  3-50 


SAMPLING  RATE 

AVCO 

MEAS 

MEASUREMENT 

RANGE  ! 

i 

(SPS) 

N\ 

DESCRIPTION 

FROM  TO  UNITS  | 

10 

F6isr 

LINEAR  ACCELERATION  M10 

ZiXl 

10 

G 

10 

F6114 

LINEAR  ACCELERATION  M70 

.4x2 

0 

G 

10 

P6268 

ANGULAR  RATE  ABOUT  M720 

X-AXIS  PI 

720 

D/S 

J 

F3274 

TANGENT  POINT  TEMP. 

(30.12,  55°) 

5 

F3275 

TANGENT  POINT  TEMP. 

(30.12,  145°) 

5 

F327G 

TANGENT  POINT  TEMP. 

(30.12,  235°) 

5 

F3277 

TANGENT  POINT  TEMP. 

(30.12,  325°) 

c 

V' 

F3278 

CYLINDER,  FWD  TEMP. 

(44.60,  55"/ 

5 

F3279 

CYLINDER,  FWD  TEMP. 

(44.60,  145°) 

5 

F3280 

CYLINDER,  FWD  TEMP. 

(44.60,  235°) 

5 

F3381 

CYLINDER,  FWD  TEMP. 

<44.60,  325°) 

5 

F3282 

FLARE  TEMP.  (125.72,  42°) 

5 

F3283 

FLARE  TEMP.  (125.72,  42°) 

5 

F8245 

NOSE,  FORECONE,  FWD  PRESS 
(34.02,  40°) 

5 

F8246 

NOSE,  FORECONE,  MID  PRESS 
(36.98,  68°) 

5 

F8247 

NOSE,  BEHIND  SHOULDER  PRESS 

(41.84,  55°) 
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SAMPLING  RATE 
(SPS) 

AVCO 

ME  AS. 

NO. 

MEASUREMENT  RANGE 

DESCRIPTION  FROM  TO  UNITS 

5 

F8248 

CYLINDER.  AFT  PRESS 
(116.00,  55°) 

- 

F8249 

FLARE  PRESS  (1.25.50,  55°) 

5 

F8250 

FLARE  PRESS  (144.  64,  55°) 

c 

F8251 

FIN  NO.  1,  PORT  PRESS 
(144.32,  176°  30') 

5 

F8252 

FIN  NO.  2,  STB !D  PRESS 
(144.32,  183°  30’) 

5 

F9149 

STAGNATION  POINT  ABLATION 
(21.78,  O’) 

5 

F915P 

SONIC  POINT  ABLATION 
(25.20,  13°) 

5 

F9151 

SONIC  POINT  ABLATION 
(25. 20,  19?’) 

5 

F9152 

TANGENT  POINT  ABLATION 
(30.12,  130c ) 

5 

F9153 

BEHIND  SHOULDER  ABLATION 
(41.46,  35°) 

5 

F9154 

BEHIND  SHOULDER  ABLATION 
(41.46,  125°) 

5 

F9155 

BEHIND  SHOULDER  ABLATION 
(41.46,  215°) 

5 

F9156 

BEHIND  SHOULDER  ABLATION 
(41.46,  305°) 

5 

F9I59 

FLARE,  FORWARD  ABLATION 
(125.72,  215°) 

5 

F9160 

FLARE,  AFT  ABLATION  (144.64,  35°) 

f* 

F9161 

FIN  NO.  1  ABLATION  (145.10,  0°) 

5 

F9162 

FIN  NO.  2  ABLATION  (145.10,  180°) 

h® 
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SAMPLING  RATE 
(SPS) 

AVCO 

MEAS. 

NO. 

MEASUREMENT 

DESCRIPTION 

2 

F0014 

GOOD  GUIDANCE  SIGNAL  < 

2 

F0015 

SEPARATION  SIGNAL  < 

2 

F2005 

BATTERY  VOLTAGE  NO.  1 

2 

F2006 

BATTERY  VOLTAGE  NO.  2 

2 

F2011 

IMPACT  FUZING  SYSTEM  1 

MONITOR 

2 

F2012 

IMP/  f  FUZING  SYSTEM  2 
MONITOR 

1 

F0016 

PHYSICAL  SEPARA  TON  < 

1 

F2001 

LOCKOUT  SWITCH  NO.  L 

1 

F2002 

UOCKOU^  SWITCH  NO.  2 

1 

F2003 

ANA  BATTERY  NO.  1 

MONITOR 

1 

F2004 

ANA  BATTERY  NO.  2 

MONITOR 

1 

F2007 

ARM  DELAY  NO.  1 

1 

F29G8 

ARM  DELAY  NO.  2 

X 

F3255 

NOSE .  SONIC  POINT  TEMP. 

(25,  24.  232c ) 

I 

F3256 

NOSF ,  TANGENT  POINT  TEMP. 
(30,  82,  45°) 

x 

F3257 

CYLINDER,  FORWARD  TEMP. 
(44.60,  45") 

* 

l 

F3258 

CYLINDER,  FORWARD  TEMP. 
(44.60,  ?  36  ) 

i 

F3259 

CYLINDER,  FORWARD  TEMP. 
(44.60,  -.25°) 

1 

P3260 

CYLINDER,  FORWARD  TEMP. 
(44,60,  315°) 

RANGE 

FROM  TO 


UNITS 


OFF 

OFF 


ON 

ON 


OFF 


Vyi 


} 

MD 


o 
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AVCO 

SAMPLING  RATE  ME  AS. 
(SPS) _ NO. 


MEASUREMENT 

DESCRIPTION 


RANGE 

FROM  TO  UNITS 


1 

F3284 

CYLINDER,  AFT  TEMP. 

(116.00,  135°) 

1 

F3285 

CYLINDER,  AFT  TEMP. 

(116.00,  315°) 

1 

F3265 

CYLINDER,  AFT  TEMP. 

(116.00,  45°) 

1 

F3266 

CYLINDER,  AFT  TEMP. 

(116.00,  225°) 

1 

F3267 

FLARE,  MID  TEMP. 

(130.23,  225°) 

1 

F3268 

FLARE,  AFT  TEMP. 

(144.74,  45°) 

1 

F3269 

BASE,  (AFT  DOOR)  TEMP. 

1 

F3270 

NOSE  COMPARTMENT  TEMP. 

(26.88,  225°) 

1 

F3271 

NOSE  COMPARTMENT  TEMP. 

(37.20,  225°) 

1 

F3272 

AFT  COMPARTMENT  TEMP. 

(125.72.  225°) 

i 

F3273 

AFT  COMPARTMENT  TEMP. 

(130.40,  55°) 

i 

F8253 

BASE,  (AFT  DOOR)  PRESS 

1 

F8347 

REF.  JUNCTION  TEMP.  (FORWARD) 

1 

F834S 

REF.  JUNCTION  TEMP.  (AFT) 

1 

F8329 

CASSETTE  EJECTION  DETECTION 

1 

F9163 

BASE,  (AFT  DOOR)  ABLATION 

HD 
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MEASUREMENT  CODE 


NUMBER  OF 
MEASUREMENTS 
(Avco) 


MEAS.  NO. 

DESCRIPTION 

FRV4-1 

FRV4-2 

F0000 

SEPARATION  SIGNAL 

1 

3 

F2000 

F3000 

ARMING  AND  FUZING  SIGNALS 

TEMPERATURES 

15 

15 

Heat-Shield  Structure  Interface 

15 

13 

Compartment  Temperatures 

4 

4 

Material  Temperatures 

4 

8 

Surface  Temperatures 

2 

2 

F6000 

DYNAMIC  MEASUREMENTS 

9 

9 

F8200 

PRESSURES 

9 

9 

F8300 

INSTRUMENTATION  FUNCTIONS 

27 

4 

F9000 

ABLATION 

15 

13 

TOTAL 

4.  Avco  Series  IV  FRV4-3 

101 

80 

The  FRV4-3  re-entry  vehicles  will  be  systems  engineering  vehicles.  A 
system  evaluation  type  instrumentation  program  will  be  conducted. 
Information  concerning  this  program  is  not  presentlj  available  to  Convair. 

5.  GE  Mark  III  Mod  I 


Two  (2)  telemetry  transmitters,  one  transmitting  a  time  delayed  recording 
of  the  other's  output,  are  utilize  in  the  GE  Mark  III  Mod  I  Re-entry  Ve¬ 
hicle.  The  following  is  a  typical  list  of  measurements,  by  telemetry’ 
channel,  transmitted  by  the  two  telemeters.  Further  details  ran  be  ob¬ 
tained  from  General  Electric. 


TtttS  D0<u***f  COAUmS  AfUCT-'AC  TH£  AAT,-£*ttl  OF  U*;TC0  5'*TU  0#  ^  lS?K>*Ai£  L**S  T:T‘£  ll 
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ROLL  RATE  M300  300 

PITCH  ACCELERATION  @  C.  G.  M45  45 

YAW  ACCELERATION  @  C.  G.  M45  45 

YAW  RATE  M600  600 

PI"CH  RATE  M600  600 

YAW  ACCELERATION  @  NOSE  M45  45 

PITCH  ACCELERATION  @  NOSE  M45  45 

SANDIA  WARHEAD  DATA 

SaNDIA  WARHEAD  DATA 

SANDIA  WARHEAD  DATA 

SANDIA  WARHEAD  DATA 

90  x  10  COMMUTATOR 

10%  CALIBRATION-28  VDC  BATTERY 

100%  CALIBRATION-28  VDC  BATTERY 

100%  CALIBRATION-5  VDC  XDCR  SUPPLY 

50%  CALIBRATION-2.5  VDC  XDCR  SUPPLY 

10%  C ALIBRATION-0 .  5  VDC  XDCR  SUPPLY 

50%  CALIBRATION-INSTRUMENTATION  MONITOR 

PRESSURE  NO.  1 

PRESSURE  NO.  2 

PRESSURE  NO.  3 

PRESSURE  NO.  4 

PRESSURE  NO.  5 

PRESSURE  NO.  6 

PRESSURE  NO.  7 

PRESSURE  NO.  8 

PRESSURE  NO.  9 

PRESSURE  NO.  10 

PRESSURE  NO.  11 

PRESSURE  NO.  12 

PRESSURE  NO.  13 

PREARM  LOCKOUT,  PRESSURE  SIGNAL, 
FRANGIBLE  PATCH  NO.  1,  NO.  2 
DAT/  CORRELATOR 
ARM  NO  2,  MOTOR  CL  ITCH  NO.  2. 

CURRENT  PROGRAMMER  NO.  2 
FUZE  NO.  2,  BATTERY  NO.  2 


••  .vt N,  'Ml  Si  !*<  XViOftt,  DUtWI  Of  !H1  -jN.TtC  S-'TIS  •••■Mil  TH£  MtANiffC  Of  tut  £S»tONA«  UWS.  TITVl  I*. 
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Telemetry 

Channel 

(TRIG) 


E 


T >JZ:.  -  -NT 

U  i  c  .  SU*  O'. 


COMMUTATOR 

SEGMENT 


MEASUREMENT 

DESCRIPTION 


RANGE 

FROM  TO  UNITS 


24 

FUZE  NO.  1,  BATTERY  NO.  1 

25 

SOUND  PRESSURE  LEVEL  NO.  2 
(300  CPS  to  10  KC) 

120 

160 

db 

26 

VIBRATION  NO.  1 

M5 

5 

G 

27 

VIBRATION  NO.  2 

M5 

5 

G 

28 

SOUND  PRESSURE  LEVEL  NO.  1 
(300  CPS  to  10  KC) 

120 

’80 

db 

29 

ARM  NO.  1,  MOTOR  CLUTCH  NO. 

1,  CURRENT  PROGRAMMER  NO.  1 

30 

LONGITUDINAL  ACCELERATION, 
FINE 

M10 

0 

G 

31 

SOUND  PRESSURE  LEVEL  NO.  2 
(10  KC  to  INFINITE) 

120 

160 

db 

32 

INTERNAL  TEMPERATURE  NO.  1 

0 

200 

DGF 

33 

INTERNAL  TEMPERATURE  NO.  2 

0 

200 

DGF 

34 

SOUND  PRESSURE  LEVEL  NO.  1 
(10  KC  to  INFINITE) 

120 

160 

db 

35 

INTERNAL  PRESSURE 

0 

30 

PSIA 

36 

50%  CALIBRATION ,  INSTRU¬ 
MENTATION  MONITOR 

37 

PRESSURE  NO.  1 

38 

PRESSURE  NO.  2 

39 

PRESSURE  NO.  3 

40 

ABLATION  NO.  1 

41 

ABLATION  NO.  ? 

42 

ABLATION  NO  3 

43 

ABLATION  NO.  4 

44 

ABLATION  NO.  5 

45 

ABLATION  NO.  6 

46 

ABLATION  NO.  7 

47 

ABLATION  NO.  8 

48 

ABLATION  NO.  9 

49 

ABLATION  NO.  10 

50 

ABLATION  NO.  11 

51 

LONGITUDINAL  ACCELERATION, 

FINE 

M10 

0 

G 

52 

ABLATION  NO.  13 
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Telemetry 

Channel 

COMMUTATOR 

MEASUREMENT 

RANGE 

(IRIG) 

SEGMENT 

DESCRIPTION 

FROM  TO  UNITS 

E  53 

54 

55 

56 

57 

58 


59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 


73 

74 

75 

76 

1 1 

78 

79 

80 
81 


82 

83 

84 

85 


ABLATION  NO.  14 

ABLATION  NO.  15 

ABLATION  NO.  16 

ABLATION  NO.  17 

ABLATION  NO.  18 

ABLATION  NO.  19 

ABLATION  NO.  20 

ABLATION  NO.  21 

ABLATION  NO.  22 

ABLATION  NO.  23 

ABLATION  NO.  12 

LINER  TEMPERATURE  NO.  2 

LINER  TEMPERATURE  NO.  3 

50^  CALIBRATION-INSTRUMENTATION 

MONITOR 

PRESSURE  NO.  1 

PRESSURE  NO.  2 

PRESSURE  NO.  3 

LINER  TEMPERATURE  NO.  4 

LINER  TEMPERATURE  NO.  5 

LINER  TEMPERATURE  NO.  6 

INFLIGHT  SUPERVISION  MONITOR 

SHIELD  TEMPERATURE  NO.  1 

SHIELD  TEMPERATURE  NO.  2 

SHIELD  TEMPERATURE  NO.  3 

SHIELD  TEMPERATURE  NO  4 

SHIELD  TEMPERATURE  NO.  5 

SHIELD  TEMPERATURE  NO  6 

SHIELD  TEMPERATURE  NO  7 

50 U  CALIBRATION,  INSTRUMENTATION 

MONITOR 

SHIELD  TEMPERATURE  NO.  9 
LINER  TEMPERATURE  NO.  I 
SHIELD  TEMPERATURE  NO.  -8 
50 7  CALIBRATION.  INSTRUMENTATION 
MONITOR 


Kg> 


1 
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Telemetry 

Channel 

COMMUTATOR 

MEASUREMENT 

RANGE 

(IRIG) 

SEGMENT 

DESCRIPTION 

FROM  TO  UNITS 
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6.  GE  Mark  HI  Mod  II 


Description  of  the  Mod  n  instrumentation  Is  not  currently  available  to  Con' 
vair. 


VI.  GROUND  SUPPORT  EQUIPMENT  MEASUREMENTS 
A.  Launcher 

The  "E"  series  launcher  is  designed  for  an  entirely  unrestrained  launch  of  the 
missile.  During  FRF’s  four  hold-down  hooks  are  the  only  means  of  missile  re¬ 
straint.  The  hooks  are  mounted  on  a  trapezoidally  shaped  frame  which  rotates 
upward  90°  to  engage  the  missile  while  the  missile  is  in  the  horizontal  position. 
Upon  erection  the  bases  of  the  hooks  slip  into  place  and  are  held  securely  in  four 
pedestal  assemblies  on  the  ground.  The  pedestal  assemblies  support  the  weight 
of  the  missile  in  the  erect  position.  To  establish  launcher  Integrity,  the  following 
measurements  will  be  made  on  3E. 

1.  Temperatures 

Due  to  the  structural  differences  between  this  launcher  and  the  "D"  launcher, 
and  different  aspiration  ratios,  temperatures  of  the  pedestals  will  be  a  prime 
consideration.  Temperature  measurements  will  be  taken  on  the  side  of  the 
pedestal  facing  the  engines  (L1405T,  L1407T). 

Also,  on  the  side  facing  the  turbine  exhausts,  delta  "T”  measurements  will  be 
made  across  the  plate  (inside  to  outside  of  pedestal)  to  detect  temperature 
difference  which  would  cause  warpage.  (LI415T,  L1416T). 
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2.  Strain 

Static  and  dynamic  loads  in  the  hooks  will  be  measured  by  strain  gages  on 
the  smallest  cross  section  (L1401S,  L1402S). 

3.  Deflection 


Position  indicators  (L1398D,  L1399D)  will  determine  separation  at  the 
disconnect  panels  at  the  time  of  firing,  and  detect  amounts  of  settling 
on  tanking. 

B.  Subcooled  LO2  Slug  Transfer  Unit 


In  order  to  avoid  a  prohibitive  weight  penalty,  the  missile  L02  suction  plumbing 
configuration  satisfies  the  engine  start  transient  requirements  only  when  the 
engine  starts  with  subcooled  L02  at  the  booster  turbopump  inlets.  Each  subcooled 
L02  slug  transfer  unit  will  be  validated  at  the  launch  site  prior  to  any  engine 
firings.  The  condition  of  the  L02  entering  and  leaving  the  unit  will  be  monitored 
by  associated  pressure  (N1309P,  N1310P)  and  temperature  (N1313T,  N1314T) 
instrumentation.  A  differential  pressure  measurement  across  a  calibrated  venturi 
(N3301P),  together  with  a  pressure  transducer  in  the  storage  tank  ullage  space 
(N1311P),  will  indicate  the  GN2  flow  rate  and  pressure  in  the  unit.  The  valve  posi¬ 
tions  (N1335X,  N1336X,  N1337X,  N1338X,  N1339X)  will  be  monitored  for  trouble¬ 
shooting  and  failure  analysis  information  All  the  aforementioned  instrumentation, 
except  the  GN2  venturi  differential  pressure  measurement  (N3301P),  will  be 
monitored  for  operating  and  post  test  analysis  purposes. 

G.  Propellant  Loading  System 


The  Convair  propellant  loading  system  consists  of  liquid  level  sensors  which  indi¬ 
cate  propellant  covering  and  uncovering.  The  four  fuel  probes  are  as  follows: 


Fuel  95%  Primary  Control  (U1207X)  signals  rapid  fill  shut-off. 

Fue!  95%  Secondary  Control  (U1206X)  serves  as  a  back-up  to  U1207X. 

Fuel  100%  Primary  Control  (U1205X)  should  give  a  covered  indication. 

Fuel  100%  Secondary  Control  (U1204X)  should  give  an  uncovered  indication. 
Fuel  is  tanked  between  the  J  00%  and  over-fill  probes. 
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The  four  LO£  probes  are  discussed  below: 

iX>2  95%  Rapid  Load  Shut-Off  (U1203X)  signals  termination  of  rapid  fill. 

LO2  Topping  Jx>w  Control  (U1202X)  defines  the  lower  limit  of  the  topping  band. 
,C>2  Topping  High  Control  {U1201X1  defines  the  upper  limit  of  the  topping  band. 
LO2  100%  Slug  Cutoff  (U1200X)  ghes  a  covered  indication  during  slug  chilling, 
before  boil -off  causes  it  to  uncover. 
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DATA  GATHERING  SYSTEMS 


INTERNAL  DATA 


A.  Telemetry  Systems 


1.  Atlas  Telemetry  System 


General 


The  Atlas  R&D  telemetry  subsystem  utilized  on  WS107A-1,  XSM-65E  mis¬ 
siles  is  the  same  as  that  provided  for  WS107A,  XSM-65D  AIG  missile. 
Hence  there  will  be  three  telemeters  available  for  transmitting  missile 
data. 

b.  Functional  Description  of  Components 
(1)  Telemeter  Package 


Three  telemeter  j, adages  are  installed,  each  of  which  is  a  16  chan¬ 
nel  FM/FM  package,  using  Research  Development  Board  (RDB) 
channels  1  through  13,  A,  C,  end  E.  Each  package  contains  a  35 
watt  r-f  transmitter,  frequency  multiplexing  network,  five  volt  sub¬ 
carrier  oscillators,  commutators,  inflight  calibrator  for  commutated 
signals,  and  a  transverter  to  power  the  telemeter  package  using 
ground  or  missilebome  supplied  28  volt  DC.  Plug  In  type  concepts 
allow  unused  subcarrier  oscillators,  commutators  and  associated 
equipment  to  be  removed  from  the  telemeter  package  when  not  re¬ 
quired. 

Accessory  Package 

The  accessory  package  contains  the  transducer  power  supply  used  to 
provide  DC  voltage  for  transducers  and  divider  networks,  and  to  pro¬ 
vide  accurate  calibration  voltages;  and  signal  conditioning  networks.  | — (B) 
Since  ARMA  conditions  all  of  their  signals  only  one  accessory  pack¬ 
age  is  needed  for  all  three  telemeters  (reference  Telemetry  System 
schematic). 
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(3)  Battery  Package 

Three  remotely  activated  primary  battery  packages  are  utilized,  one 
for  each  telemeter  package.  Each  battery  provides  two  power  out¬ 
puts,  28  and  7  volts,  to  the  transverters  in  the  telemeter  packages 
and  accessory  package. 

(4)  Antenna 

There  are  two  telemetering  antennas,  one  located  in  the  forward  end 
of  each  equipment  pod.  Each  antenna  is  connected  to  one  of  the  out¬ 
puts  of  the  ring  coupler.  Both  antennas  use  a  slot  radiator.  The 
basic  pattern  of  the  antennas,  when  mounted  on  me  missile,  approxi- 
n.  ates  that  of  a  loop  antenna  whose  plane  coincides  w*th  the  plane  de¬ 
fined  by  the  roll  and  yaw  axes. 

In  order  to  combine  the  outputs  of  the  telemeter  packages,  a  system 
oi  couplers  is  utilized.  A  diplex  coupler  combines  the  35  watt  outputs 
of  two  telemeter  packages  into  one  70  watt  signal.  A  ring  coupler 
combines  the  remaining  35  watt  telemeter  signal  with  the  70  watt 
signal  iron,  the  diplex  coupler,  and  divides  the  resultant  105  watt 
signal  into  two  52.  5  watt  signals  which  are  routed  to  the  antennas. 

c.  Atlas  Telemeter  Circuits 

The  following  is  a  brief  explanation  of  circuits  contained  in  the  E  R&D 
Series. 

s'l)  Direct  Input  Channels 

The  first  three  channels  of  the  telemeter  system  are  of  the  direct  in¬ 
put  type.  This  means  that  the  transducer  or  function  to  be  measured 
generates  the  necessary  frequency  to  modulate  the  transmitter.  The 
output  of  the  various  devices  are  set  at  the  same  level  by  a  potenti¬ 
ometer  and  then  fed  through  a  band  pass  filter  into  a  common  mixing 
amplifier  and  amolified  to  the  proper  level  to  modulate  the  transmit¬ 
ter. 
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(2)  Continuous  Channels 

All  other  channels  use  voltage  controlled  oscillators.  Continuous 
voltage  controlled  channels  will  be  discussed  first.  On  these  chan¬ 
nels  only  one  measured  function  is  applied  to  the  subcarrkr  oscillator 
as  opposed  to  commutated  channels  on  which  a  variable  number  of  in¬ 
puts  are  applied  to  the  subcarrier  oscillator  on  a  time  sharing  basis. 
The  continuous  channels  have  0  to  5  volts  sensitivity,  voltage  con¬ 
trolled  oscillators  with  the  exception  of  telemeter  #2  channels  12  and 
13  which  use  ±  2.  5  volt  oscillators. 

The  commutated  samples  are  compared  to  the  injected,  highly  accu¬ 
rate,  calibration  voltages.  When  these  samples  are  superimposed  on  • 
the  information  from  the  continuous  channels,  the  entire  channel  is 
calibrated  quite  accurately.  The  commutated  channel  used  for  this 
purpose  is  Channel  li  on  Telemeter  #2.  In  addition  to  continuous  di¬ 
rect  input  signals,  the  continuous  channel  subcarrier  oscillators  also 
carry  "blip"  event  measurements  for  accurate  time  of  occurrence  de¬ 
termination.  These  events,  such  as  sustainei  and  vernier  engine 
cutoff,  cause  relay  closures.  These  relay  voltages  are  differentiated 
into  blips  and  superimposed  on  the  continuous  data  signal. 

(3)  Commutated  Voltage  Controlled  Channels 

Both  the  continuous  and  commutated  voltage  ccntrolle:'.  oscillators 
may  be  classified  as  to  their  input  stimulus  range,  With  one  excep¬ 
tion,  all  the  commutated  channels  have  a  standard  input  voltage  range 
of  -1.  25  to  +  5.  0  volts.  The  voltage  between  0  and  5.  0  volts  repre¬ 
sents  information.  The  0  to  -1.  25  volt  portion  is  a  decommutation 
pedestal. 

Channel  11  of  Telemeter  #1  has  a  -0.  25  to  +1.  0  voit  oscillator  to 
handle  low  voltage  information.  The  positive  portion  of  the  inp’ vt 
voltage  range  represents  information  and  the  negative  portion  is  the 
decommutation  pedestal. 

The  commutated  input  circuits  are  somewhat  complicated. 

A  brief  description  of  each  of  these  circuits  is  discussed  below. 
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(4)  Positive  Voltage  Inputs 


The  information  signal  may  be  supplied  from  a  potentiometer,  some 
other  5  volt  source  oi'  iro r<  ~  higher  voltage.  In  the  potentiometer 
type,  ihe  setting  of  the  potentiometer,  ht-nce  me  voltage,  is  varied  by 
a  pressure  for  example.  Other  voltages  from  various  places  in  the 
missile  are  brought  +o  the  commutator  segments.  Where  voltages 
higher  than  5  volts  are  to  be  measured,  a  voltage  divider  is  formed 
between  the  three  rings  of  the  commutator  to  reduce  the  stimulus  to  a 
0  to  +  5  volt  range.  The  input  signals  are  applied  to  the  odd  numbered 
commutator  seg-  -ents.  A  negative  voltage  is  applied  to  all  the  even 
numbered  segments  (except  56  and  58)  as  a  decommutation  pedestal. 
Calibration  voltages  are  applied  to  segment  25  (100%  calibration  from 
transducer  oower  supply),  segment  27  (0%  calibration),  and  segment 
29  (50%  calibration  from  the  inflight  calibrator  ).  Segments  55  through 
59  sre  used  for  the  master  pulse  or  frame  sync  and  carry  a  100% 
calibration  signal  from  the  inflight  calibrator. 


— (S) 


(5)  Voltage  and  Temperature  Measurements 


Channel  11  of  Telemeter  #1  is  unique  in  that  the  subcarrier  oscillator 
range  is  -0.  25  volts  to  +1.  0  volts.  A  combination  temperature,  nega¬ 
tive  voltage  and  positive  voltage  circuit  is  used.  This  allows  the 
limited  number  of  temperature  measurements  to  be  made  and  still 
fully  utilize  the  channel. 


In  the  bridge  circuit  three  inactive  arms  of  the  bridge  are  in  the  ac¬ 
cessory  package.  The  resistance  oi  the  active  arm  is  500  ohms,  us¬ 
ing  the  nominal  resistance  of  the  transducer  at  the  low  end  of  its 
temperature  range  The  transducers  consist  of  platinum  or  nichrome 
resistors  whose  resistance  changes  by  100  ohms,  that  is  from  500  to 
600  ohms,  over  a  prescribed  temperature  range.  The  bridge  circuit 
is  designed  to  give  an  outprt  of  1.  0  volt  from  the  100  ohm  change.  In 
flight  calibration  is  achieved  by  substituting  500  and  600  ohms  in  the 
active  arm  of  the  bridge  representing  zero  and  100%  information. 


These  temperature  calibrations  are  applied  to  segments  25  (100%,  and 
27  (0%). 
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Positive  voltage  inputs  to  "his  channel  are  made  in  the  same  way 
previously  discussed  except  that  none  of  the  voltages  are  derived 
from  potentiometers.  In  this  way  the  100%  level  of  the  sync  pulse 
may  be  used  for  calibration  purposes.  In  addition,  on  this  channel, 
segment  29  is  0%  (missile  ground).  Negative  voltages  are  biased  to 
a  positive  value  usable  to  the  oscillator.  The  negative  input  voltage 
range  is  0  to  -2.  4  volts.  This  is  biased  against  +2.  4  volts  from  the 
calibrator  resulting  in  an  output  to  the  oscillator  of  0  to  +1.  2  volts, 
which,  when  loaded  with  the  oscillator  input  impedance  is  of  the  range 
0  to  +1.  0  volt. 

(6)  Displacement  Gyro  Measurements 

The  outputs  from  the  autopilot  displacement  gyros  are  conditioned 
(demodulated)  by  the  displacement  demodulator  in  the  accessory 
package  to  0  to  +5.  0  volts. 

(7)  Rate  Gyro  Measurements 

The  outputs  from  the  autopilot  rate  gyros  are  demodulated  by  the 
rate  demodulator  in  the  accessory  package.  The  outputs  of  the  de¬ 
modulator  (0  to  5  volts)  are  applied  directly  to  the  subcarrier  oscil¬ 
lators  of  Telemeter  #1  channels  8,  9,  and  10. 

(8)  Strobe  Light  Circuit 

Previous  to  sustairer  cutoff,  chs.uiel  C  of  Telemeter  #1  is  commu¬ 
tated.  At  sustainer  cutoff,  28  volts  is  applied  to  relay  K1  from  the 
strobe  light  package  and  thus  switenec  the  subcarrier  oscillator  input 
to  the  strobe  light  output. 

(9)  Crystal  Rectifier  Unit 


A  crystal  rectifier  unit  is  located  in  the  accessory  package.  In  this 
unit  the  inverter  voltages  are  conditioned  for  telemetering. 
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d.  Utilization  of  the  Atlas  Telemetry  System 

For  commutated  voltages,  channel  assignments  were  made  utilizing  com¬ 
mutator  speeds  which  will  yield  a  minim  urn  of  four  samples  per  cycle 
which  is  considered  adequate  to  reconstruct  the  waveform.  In  some  in¬ 
stances  it  was  necessary  to  cross  connect  segments  on  a  commutator  to 
provide  desired  sampling  rate. 


A  maximum  of  27  information  (plus  sync  pulse  and  100%  calibration  us¬ 
ing  2-1/2  segments)  channels  are  available  from  each  commutated  chan¬ 
nel  with  the  exception  of  Channel  C  on  RF#1.  Of  these  27  information 
channels  3  are  used  for  calibration  voltages,  one  of  which  may  be  used 
for  the  transducer  power  supply  voltage  (see  commutation  waveform  il¬ 
lustration).  A  ground-oased  decommutator  employing  ground  gating  will 
be  employed  with  all  commutated  channels  with  the  exception  of  the  chan¬ 
nel  mentioned.  Each  commutator  wafer  will  employ  30  segment  pairs. 


HD 


Channel  C  of  RF  rl  is  a  vibraticn  channel.  The  commutator  used  also 
employs  60  segments.  The  segment  pattern  (see  commutation  waveform 
illustration)  consists  of  six  groups  of  7  segments  tied  together  with  a  ref¬ 
erence  segment  between  each  group.  Calibrations  of  100%  and  0%  along 
with  a  sync  pulse  and  100%  calibration  follow  each  set  of  six  groups. 

Channel  C  on  RF  #1  will  be  switched  at  sustainer  cutoff  to  the  high  inten¬ 
sity  strobe  light  system.  The  channel  will  be  continuous,  transmitting 
the  pulses  generated  by  the  strobe  light  system.  Special  modifications  to 
the  telemeter  packages  have  been  made  in  order  to  transmit  various 
ARMA  measurements.  A  digital  channel,  RF  #1  Channel  E,  has  been  in¬ 
corporated  for  ARMA  computer  measurements,  this  channel  is  discussed 
in  detail  in  a  following  section.  Output  filters  on  RF  #3  Channels  13,  C 
and  E  have  been  modified  to  pass  the  ARMA  string  frequency  outputs. 
Channels  C  and  E,  must  transmit  up  to  4800  cps  and  channel  13  up  to  400 
_ps. 

2.  Payload  Telemeters 


a.  Avco  Series  IV  FRV4-1 


The  Avco  Series  IV  FRV4-1  re-entry  vehicle  instrumentation  system  uti¬ 
lizes  one  FM/FM  VHF  transmitter.  This  transmitter  operating  a  fre¬ 
quency  of  252.  4  MC,  is  not  activated  until  apogee.  It  transmits  real  time 
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data  from  this  point,  apogee,  to  impac  An  airborne  recorder  is  used  to 
record  the  data  during  the  blackout  poraon  of  re-entry  when  standard 
VHF  signals  become  severely  attenuated.  The  recorder  Is  housed  in  an 
ejec table  data  cassette. 

Eleven  standard  IRTWG  subcarrier  channels  are  employed,  four  of  which 
are  commutated.  The  ether  seven  channels  carry  continuous  data.  The 
voltage  range  used  to  modulate  the  oscillators  is  zero  to  plus  four  volts 
DC  for  continuous  channels  except  for  channel  2  which  is  not  deviated. 

The  presence  or  absence  of  channel  2  indicates  the  data  function.  Com¬ 
mutated  channels  use  a  minus  one  volt  level  for  docommutation  purposes. 
The  commutators  contain  60  pins.  The  data  signal  assignments  are  by 
numbers  1  through  30,  the  decommutation  segments  are  not  numbered. 

For  calibration  purposes  data  originates  with  transducers  which  fall  into 
two  categories:  voltage-excited  types  (potentiometer  or  resistance  net¬ 
work),  and  self-excited  types  (thermocouple  or  crystal  pickup).  Data 
from  voltage -excited  transducers  require  samples  of  the  excitation  voltage 
for  calibration  while  an  absolute  voltage  is  required  to  calibrate  the  da* a 
from  {.elf-excited  transducers.  The  regulated  +4  volts  supplied  to  the 
potentiometer-type  pickups  is  also  directed  through  a  precision  voltage 
divider  to  provide  50  and  85  percent  calibration  points  as  well  as  a  com¬ 
mon  0  percent  calibration  point.  These  voltages  serve  as  reference 
points  to  calibrate  the  potentiometer-type  transducers.  Plus  3.  4  volts, 
derived  from  the  +29  voit  supply  bv  means  of  a  voltage  divider  network, 
is  utilized  to  obtain  an  85  percent  of  full-scale  calibration  point  for  the 
resistance  network-type  sensors.  The  regulated  +4  volts  is  also  supplied 
to  a  divider  which  provides  0,  20,  and  34  millivolt  outputs  as  an  absolute 
voltage  calibration  of  the  low-level  thermocouple  outputs. 

The  full-scale  output  of  the  thermocouples  is  37  millivolts.  All  the  cali¬ 
bration  voltages  are  commutated  on  the  same  channel  as  those  on  which 
the  d»t»  are  being  "alihraipd  Transmission  redundancy  is  utilized  to 
provide  a  means  of  calibrating  data  which  requir-  continuous  monitoring. 
To  accomplish  this,  sir  dynamic  transducers  with  potentiometer  outputs 
are  transmitted  continuously  as  well  as  at  one  sample  per  second.  Cali¬ 
bration  is  obtained  by  comparing  a  sample  of  the  dynamic  measurement 
on  the  commutated  channel  with  the  calibration  pulses  on  that  channel, 
and  referencing  the  information  obtained  to  the  continuous  channel. 
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The  Serias  IV  FRV4-1  includes  a  C-band  beacon  for  the  purposes  of  ob¬ 
taining  t(  rrninal  tracking  data.  The  beacon  is  turnable  over  the  frequency 
range  of  .1400  to  5900  MC  with  a  minimum  peak  power  output  of  400  watts. 

A  non-ejectable  Sofar  bomb  containing  approximately  4  pounds  of  high  ex¬ 
plosives  is  mounted  in  the  flare  section  for  the  purpose  of  obtaining  im¬ 
pact  location  data. 

b.  Avco  Series  IV  FRV4-2 


The  telemetry  system  lor  the  Avco  Series  IV  FRV4-2  re-entry  is  provided 
by  Sandia  and  Avco.  The  instrumentation  system  utilizes  two  (2)  FM/FM 
VHF  transmitters.  Both  transmitters,  designated  A  (252.  4  M ")  and  B 
(255.  1  MC),  are  activated  prior  to  launch  and  transmit  data  until  impact. 
As  on  the  FRV4  l  vehicle  an  airborne  recorder  is  used  to  record  the  data 
during  the  blackout  portion  of  re-entry.  The  A  package  contains  13  sub¬ 
carrier  channels  4  of  which  are  commutated.  The  B  package  contains  14 
subcarrier  channels  4  of  which  are  commutated. 


The  instrumentation  system  similar  to  the  FRV4-1  vehicle  contains  a  C- 
oand  beacon  and  a  Sofar  bomb. 


HD, 


c.  Avco  Series  IV  FRV4-3 


Description  of  the  FRV4  3  .chicle  instrumentation  system  is  not  presently 
available  to  Convair. 

d.  GE  Mark  in  Mod  I  ! 


The  Mark  111  Mod  I  Re-entry  vehicle  R&D  instrumentation  system  utilizes  j 
two  (2)  FM  FM  VHF  transmitters.  One  transmitter,  operating  at  a  fre¬ 
quency  of  244.  3  MC,  transmits  real-time  data  from  liftoff  to  impact. 

From  1  to  3  seconds  after  fuzing,  the  real-time  transmitter  is  cleared 
for  the  Sandia  Mod  VI  which  is  used  to  acquire  impact  data.  The  second 
transmitter,  operating  at  a  frequency  of  237.  8  MC,  will  continuously  play 
back  the  mixed  subcarrier  signal  from  the  storage  recorder.  The  storage 
recorder,  which  is  a  continuous-loop  type,  will  b  on  from  liftoff  to  im¬ 
pact  and  will  contir  ously  record  and  play  back,  the  time  delay  can  be 
varied  by  using  tapes  of  various  lengths. 
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The  Mark  III  Mod  I  vehicle  also  includes  a  C-band  beacon  which  can  be 
used  with  the  AN/FPS  16  radar.  The  beacon  interrogation  frequency  is 
5610  me  and  the  response  frequency  is  5675  me.  The  beacon  will  operate 
from  liftoff  to  impact.  Two  (2)  Sofar  bombs  are  included  in  the  vehicle. 
Both  are  body  mounted  in  the  flare  section  and  are  non-ejectable. 

e.  GE  Mark  III  Mod  II 

Description  of  the  Mod  II  telemetry  system  is  not  presently  available  to 

Convair. 

B.  Landline  Systems 


1.  General 

The  major  areas  which  the  complex  11  &  13  landline  instrumentation  systems 
will  support  arc: 

a.  Validation  and  checkout. 

b.  Test  and  launch  operations. 

c.  Post  test  analysis. 

2.  Intent 

The  landline  systems  will  provide  visual  indication  and  recordings  in  the  block¬ 
houses  of  physical  and  electrical  parameters  originating  in  the  ground  support 
equipment,  launch  control,  and  the  missiles.  These  systems  will  provide  real 
time  data  on  strip  charts  for  post  test  analyses. 

3.  Recorder  Types 


a.  Magnetic  Tape 

A  magnetic  tape  recording  system  is  used  to  provide  accurate  high  re¬ 
sponse  recordings.  The  tape  recording  capability  at  complexes  11  and  13 
consists  of  28  tracks  of  CEC  tape  recorders.  Because  signals  are  not 
multiplexed  before  recording  and  track  7  on  each  transport  is  used  for 
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speed-lock  signal  and  timing  code  there  are  actually  26  bracks  available 
for  recording  data.  The  response  of  the  tracks  range  from  100  cycles  to 
100  kilocycles  At  present  the  tape  recorders  are  utilized  solely  for 
ARM  A  guidance  data.  See  the  discussion  of  guidance  measurements  for 
details  on  tape  format. 


b.  Graphic  Record  ?rs 


Graphic  recorders  have  either  one  or  two  channels  of  information  per  re 
cordcr.  The  frequency  response  is  low  and  therefore  limited  to  recording] 
information  from  slowly  varying  functions.  Information  iB  easily  read  in 
real  time  on  graphic  recorders  due  to  data  being  projected  over  a  wide 
area.  The  graphic  is  the  primary  recorder  used  for  propulsion  and  pneu¬ 
matic  system  red-line  parameter  display. 


c.  Oscillograph  Recorders 


Oscillographs  are  used  to  record  functions  requiring  high  frequency  re¬ 
sponse  but  no  real  time  display. 


A  photographic  method  of  simultaneously  recording  up  to  36  channels  of 
information  (with  timing)  on.  continuously  moving  light  sensitive  paper  is 
employed.  This  method  provides  response  to  2000  cps. 


d.  Sequence  Recorders 


In  addition  to  analog  and  frequency  measurement  requirements,  there  are 
event  type  measurement**.  Esterline-Angus  operations  recorders  will  be 
used.  These  recorders  will  be  used  to  monitor  the  activations  and  deac¬ 
tivations  of  various  relays,  switches  and  other  types  of  sequence  func¬ 
tions. 


o 


4.  Recorder  Capabilities 


Channels  of  each  recorder  type  at  Complexes  11  and  13: 


Graphic 

Oscillograph 


64 

144 
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Sequence 

160 

Magnetic 

28 

C.  Instrumentation  Calibration 


1.  Landline 


The  calibration  technique  for  instrumentation  does  away  with  the  need  for  high 
ly  accurate  calibration  facilities  at  the  test  sites.  The  Standards  Laboratory 
at  Astronautics  calibrates  the  transducers  which  convert  the  measurement 
sensed  into  an  analog  voltage  equivalent.  The  information  from  the  Standards 
Laboratory  is  supplied  to  Test  Evaluation  who  determines  the  best  straight 
line  relationships  (determined  by  a  Least  Squares  Linear  Fit)  of  the  parameter 
being  measured  by  the  tr  nsducer  and  its  electrical  output.  The  linear  rela  ¬ 
tionship  is  expressed  in  slope  intercept  form  and  is  transmitted  to  the  test 
sites  via  IBM  tabulations. 


The  following  equation  defines  the  slope  intercept:  y  =  mx  +  b 


h® 


Si  and  S2  are  parameters  levels  and  Ei  and  E2  are  corresponding  transducer 
output  levels. 

Because  — — =  m, 

E2-E1 


the  slope  of  the  calibration  curve,  any  calibrated  range  can  be  established 
knowing  m  and  the  intercept  b,  and  the  related  units  (i.  e. ,  P.S.  I.  and  volts, 
etc).  For  landline  recorder  calibration,  and  to  determine  recording  system 
linearity,  electrical  signals  are  recorded  or  each  channel  just  prior  to  test 
data.  These  signals  establish  a  lower  ana  upper  limit  of  the  recorder  range. 
Input  Calibration  Networks  are  used  to  generate  calibration  signals,  calculated 
from  slope-intercept  information. 
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In  addition  to  zero  and  100%  bandwidth  signals,  75%,  50%,  and  25%  signals  are 
normally  recorded  tc  establish  linearity. 

2.  Telemetry 

Calibration  ot  telemetry  data  may  be  divided  into  two  categories,  voltage  and 
transducer 

For  voltage  measurements,  accurate  calibration  levels  must  be  generated  for 
comparison  with  the  data  signal.  The  100%  level  is  always  the  commutator 
sync  pulse  level.  0%  is  missile  ground. 

For  measurements  requiring  transducers,  the  exitation  voltage  is  required 
along  with  the  slope  intercept  data  for  the  transducer  for  accurate  data  reduc¬ 
tion.  130%  calibration  is  provided  on  one  pin  of  each  commutator. 


II.  TRACKING  DATA 
A.  General 

External  tracking  data  will  be  obtained  to  supplement  the  internal  data  received 
from  the  Com  air  airborne  telemetry  system.  This  will  assure  a  complete  evalua¬ 
tion  of  missile  flight  performance. 

Tracking  data  should  be  obtained  continuously  and  recorded  as  functions  of  time, 
direction,,  and  "ange  from  the  tracking  sites.  This  may  be  done  directly  in  terms 
cf  angles  and  ranges  or  indirectly  in  the  form  of  data  requiring  mathmetical  t  at- 
ment  to  yield  the  desired  position  information.  All  tracking  data  will  be  referenced 
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to  a  Cartesian  coordinate  system.  The  velocity  of  the  vehicle  may  be  determined 
from  the  tracking  systems  by  me^ns  of  frequency  or  range  rate  changes  in  the  elec- 
tronic.  systems,  or  by  means  of  derivatives  of  the  position  data  from  any  tracking 
system. 


The  type  of  tracing  system  data  obtained  during  successive  phases  of  any  particu¬ 
lar  mission  will  depend  on  the  capabilities  of  the  vehicle  instrumentation  and  of  the 
existing  equipment  in  the  effective  range  area.  The  following  sections  present  and 
briefly  describe  the  more  important  data  gathering  systems  which  may  be  utilized 
in  fulfilling  the  range  requirements  for  this  missile  program. 

B.  Azusa  Data 

The  Mark  I  system  at  Cape  Canaveral  is  the  only  A^usa  tracking  site  operational  at 
the  present  time.  This  is  expected  to  be  replaced  by  the  Mark  II  system  by  mid- 
1960,  The  range  of  the  Mark  II  system  using  B-l  coherent  transponder  is  believed 
to  be  approximately  1000  nautical  miles. 


The  Azusa  system  provides  data  for  determination  of  the  position  and  velocity  of 
the  Azusa  airborne  transponder.  Position  measurements  are  expressed  in  terms 
of  two  direction  cosines  of  the  transponder  with  respect  to  each  of  two  perpendicular 
horizontal  coordinate  axes.  Range  to  the  transponder  is  measured  from  the  origin 
at  the  intersection  of  these  axes. 


<D 


The  direction  cosines  are  determined  through  a  pair  of  antennas  located  at  the  ends 
of  each  baseline.  The  intersection  of  the  baselines  will  be  the  origin  of  coordi¬ 
nates.  The  direction  cosine  is  obtained  from  the  measured  phase  difference  of  the 
transponder  reply  carrier  signal  at  the  two  antennas.  High  precision  is  attained  by 
using  antenna  baselines  which  are  long  relative  to  wavelength.  Ambiguities  intro¬ 
duced  by  the  long  baseline  are  partially  resolved  by  the  use  of  two  additional  anten¬ 
nas  separated  by  fewer  wavelengths.  The  short  baseline  ambiguities  are  then  re¬ 
solved  by  cosine  data  derived  from  a  conventional  conical  scan  direction  finder. 

Range  is  determined  by  comparing  the  instantaneous  phase  of  a  transmitted  modula¬ 
tion  signal  with  the  received  modulation  signal.  Maximum  resolving  power  is  ob¬ 
tained  by  selecting  a  high  range  modulation  frequency.  Ambiguities  introduced  by 
the  high  frequency  are  resolved  by  transmitting  two  low  frequency  modulation  com¬ 
ponents  . 

Velocity  of  the  airborne  vehicle  is  determined  ii’om  doppler  shift  measurements. 
For  this  purpose  the  transponder  reply  carrier  is  locked  in  phase  with  the  98.  3565 
KC  (Fine  Range)  modulation  signal,  which  is  multiplied  612  times  and  utilized  at  a 
reference  within  the  transponder. 
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The  accuracy  of  the  direction  cosine  measurements  depends  on  the  accuracy  of 
spacing  and  orientation  of  the  ground  station  antennas,  and  the  accuracy  to  which 
the  received  carrier  is  maintained.  The  baseline  accuracy  is  insured  by  precision 
survey  measurements.  The  received  carrier  frequency  is  maintained  at  5000  MC 
by  automatic  frequency  control  circuits  in  the  ground  equipment  and  within  the 
transponder.  Azusa  Mark  II  performance  specifications  call  for  angular  rates  in 
azimuth  of  1  radian  per  second,  elevation  of  14  radians  per  second  and  cosine  of 
0. 1  per  second.  The  non-ambiguous  range  resolution  is  1.  0  foot. 

The  returned  signals  from  the  transponder  are  converted  Ijy  the  receiving  system 
into  a  form  usable  for  phase  comparison  in  the  indicating  system.  The  analog  out¬ 
put  data  of  the  indicating  system  is  fed  into  a  data  handling  system  where  it  is  con¬ 
verted  to  digital  form  for  visual  presentation  and  recording  on  magnetic  tape.  Data 
recorded  on  the  tape  will  include: 

(1)  Pre-flight  calibration  tower  data  from  -60  dbw  to  -140  dbw  in  incre¬ 
ments  of  10  db. 


(2)  Pre-flight  x-tower  and  y-tower  zero  set  data. 

(3)  Plotting  Board  Charts . 

(4)  Post  flight  calibration  tower  data  from  -60  dbw  to  -140  dbw  in  incre¬ 
ments  of  10  db. 

(5)  Post  flight  x-towex  and  y-tower  zero  set  data. 

^6)  Phase  data  playback. 

C.  Mod  in  E  Trajectory  Instrumentation 

The  missile  instrumentation  beacons  consists  of  a  Rate  Beacon,  a  Pulse  Beacon,  a 
common  antenna  and  associated  wave  guide  including  low-pass  and  high-pass  fil¬ 
ters.  These  beacons  operate  in  conjunction  with  related  ground  equipment  to  per¬ 
form  instantaneous  position  and  rate  measuring  functions  for  impact  prediction 
should  the  missile  follow  a  ballistic  path  for  the  remainder  of  the  flight. 

The  position  tracking  subsystem  continuously  determines  missile  instantaneous 
range,  elevation,  and  azimuth  heading.  The  position  coordinates  are  measured  by 
means  cf  a  ground  ba3ed,  phas  '-amplitude,  monopulse  radar  operating  in  conjunc¬ 
tion  with  the  pulse  beacon,  decoder,  and  antennas  in  the  missile. 

The  rate  measuring  subsystem  continuously  determines  the  missile  instantaneous 
rate  of  change  in  range,  elevation  and  azimuth  heading. 


(  i  s 
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The  velocity  components  are  measured  b”  three  ground-based  c-w.  antennas. 

These  are  arranged  with  one  central  transmitter-receiver  antenna  and  two  outlying 
receiver-antennas.  Energy  is  sent  to  the  missile  rate  beacon  by  means  of  the  cen¬ 
tral  transmitter-receiver  antenna.  The  rate  beacon  replies  with  a  coherent  c-w 
signal  radiated  back  to  the  three  ground  antennas.  When  the  missile  velocity  vec¬ 
tor  has  an  angular  component  with  respect  to  the  ground  antennas  the  signal  re¬ 
ceived  at  one  or  both  of  the  outlying  receiver  antennas  will  be  slightly  different 
from  that  received  at  the  central  antenna.  The  doppler  frequency  is  magnified  and 
sent  to  the  computer  subsystem.  The  computer  determines  the  rates  of  change  in 
angles  by  relating  this  magnified  doppler  frequency  to  azimuth  a"d  elevation  angles. 

D.  F PS-16  Radar 

The  F PS-16  Radar  is  a  high  precision  C-Band  monopulse  tracking  radar  which  pro¬ 
vides  data  outputs  in  me  form  of  selsyn  voltages.  These  voltages  represent  slant 
range,  azimuth  and  elevation  angles.  These  radars  are  used  to  provide  real  time, 
present  position  and  impact  prediction  data  for  Range  Safety.  Currently  FPS-16 
installations  are  at  PAFB,  GBI,  and  Ascension  Island. 

The  digital  outputs  are  recorded  on  magnetic  tape  at  10  samples  per  second.  This 
data  includes  azimuth,  elevation,  range,  range  rate  and  a  timer  code.  The  stand¬ 
ard  deviation  error  of  the  FPS-16  has  been  approximated  as  75  feet  in  range  and  1 
mil  in  azimuth  and  elevation  angle. 

E.  Missile  Impact  Location  System 

The  Missile  Impact  Location  System  (MILS)  is  a  system  for  determining  the  loca¬ 
tion  of  missile  impacts  through  the  use  of  underwater  sound  techniques.  Splash  de¬ 
tection  and  SOFAR  bomb  detection  are  the  two  types  in  use  b,  AFMTC. 

(1)  Splash  Net 

'I..e  Splash  Net  near  Ascension  Island  consists  of  six  moving  c  11  hy¬ 
drophones  arranged  in  a  pentagon  with  a  hydrophone  near  the  center. 
The  hydrophones  are  on  the  ocean  bottom  at  a  depth  of  approximately 
10,  000  feet. 

The  impact  of  a  nose  cone  on  the  water  surface  creates  sou..d  energy 
which  emanates  in  all  directions.  Some  of  these  rays  of  energy  will 
reach  the  hydrophones.  Rays  which  exceed  a  critical  angle  will  be 
refracted  upward  before  reaching  the  bottom.  This  critical  angle  will 
determine  the  maximum  horizontal  range  over  which  the  hydrophones 
can  detect  a  splash. 
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The  impact  must  be  picked  up  by  three  or  more  hydrophones  to  de¬ 
termine  the  location  of  a  splash.  Any  splash  occurring  within  the 
confines  of  the  net  can  be  determined  within  0. 1  nautical  mile.  A 
splash  outside  the  net  but  within  a  12  mile  radius  from  the  net  center 
can  be  determined  within  0.  2  nautical  mile.  Within  12  to  16  mile  ra¬ 
dius  the  accuracy  is  0.  5  nautical  mile.  At  a  range  greater  than  16 
miles  a  direct  signal  cannot  be  expected  to  reach  the  hydrophones  and 
the  location  of  the  splash  usually  cannot  be  determined. 

2.  SOFAR  Bomb 

This  type  detection  monitors  the  sound  of  a  SOFAR  bomb  explosion  in  the  vi¬ 
cinity  of  the  ocean  depth  of  minimum  sound  velocity  by  means  of  hydrophones 
located  near  that  depth.  The  Splash  Net  is  capable  of  monitoring  both  splashes 
and  bombs,  whereas  the  SOFAR  hydrophones  can  only  monitor  bombs.  Due  to 
the  greater  accuracies  achieved  with  the  Splash  Net  Hydrophones  these  are 
used  whenever  possible.  In  these  cases  the  SOFAR  hydrophones  are  a  redun¬ 
dant  system  and  are  used  merely  as  a  check  for  consistency. 

The  location  of  a  SOFAR  bomb  detonation  requires  that  signals  be  received  at 
a  minimum  of  three  receiver  sites.  The  source  location  of  one  of  a  family  of 
time  difference  curve  is  established  by  rioting  the  time  difference  of  the  last 
arrival  of  the  signal  between  any  two  receiver  stations.  Repeating  this  opera¬ 
tion  between  any  different  pair  of  receiver  stations  will  determine  the  source 
location. 

Within  a  matter  of  minutes  after  impact,  travel  times  of  the  signals  generated 
at  the  hydrophones  by  splash  and  bomb  are  transmitted  to  Western  Electric  by 
RCA.  These  values  are  transformed  to  estimates  of  impact  and  released  to 
AMR  within  30  minutes  from  time  of  impact. 

F.  Optical  Tracking 

1.  Cinetheodolites,  CZR-l’s  and  Other  Launch  Phase  Instruments 

Metilo  optical  tracking  system  data,  that  is,  quantitative  vehicle  position  and 
velocity  data  derived  from  optical  tracking  instruments  such  as  cinetheodolites 
and  the  CZR-1  cameras,  are  necessarily  limited  to  the  launch  and  initial  pow¬ 
ered  flight  phases  of  a  test  by  the  comparatively  low- range  capabilities  of 
these  systems.  It  has  been  the  experience  of  Convair  in  the  evaluation  of  many 
past  Atlas  missile  flight  te^ts  that  this  type  of  metric  optical  data,  although 
useful  as  a  source  of  comparison  and  backup  information,  no  longer  fill  a  real 
need  and  should  in  general  be  emitted  from  the  E  Series  reoun  ements.  It  is 
not  intended  to  restrict  the  documentary,  engineering  sequential  photographic 
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coverage  or  tracking  by  the  ballistic  cameras.  The  coverage  of  this  type 
deemed  necessary  is  listed  in  the  Program  Requirements  document. 

2.  Ballistic  Cameras 

The  missilebeme  portion  of  the  optical  tracking  subsystem  is  provided  on 
specified  SM-65E  R&D  missiles  to  aid  in  the  calibration  of  the  Azusa,  the  in¬ 
strumentation  beacons,  and  the  All  Inertial  Guidance  System. 

Location  of  the  missile  is  determined  with  ballistic  cameras  located  at  each  of 
several  tracking  sites  spaced  over  several  hundreds  of  miles.  Each  camera 
is  directed  toward  the  sustainer  cutoff,  vernier  engine  correction  portion  of 
the  missile  trajectory.  During  the  period  between  sustainer  engine  cutoff  and 
nosecone  separation,  a  high  intensity  strobe  light  system  is  triggered  at  inter¬ 
vals  of  approximately  once  each  second.  A  photographic  record  is  made  of  the 
lighi.  flashes  and  the  star  background.  Flash  occurrences  i  re  telemetered  to 
obtain  timing  data.  Comparison  of  the  photographic  record  s  between  sites  en¬ 
ables  the  establishment  of  the  x,  y  and  z  space  coordinates  of  the  missile  dur¬ 
ing  the  specified  time  interval. 

The  missileborne  strobe  light  system  is  housed  in  a  single  f  ackage.  This 
package  contains  a  strobe  lamp,  associated  electronics,  and  a  remotely  acti¬ 
vated  "one  shot"  primary  type  battery  which  provides  system  power.  The  sys¬ 
tem  is  mounted  on  the  forward  fairing  on  the  Bj  pod. 

AMR  Tracking  Ships 

The  tracking  ships  are  modified  merchant  vessels  of  the  Liberty  3nip  class.  Each 
ship  carries  two  radars,  in  addition  to  optical  equipment  for  infra-red,  visible  and 
ultra-violet  observations. 

Although  the  ship  is  not  stabilized,  two  M-19  gyro  compasses  will  le  utilized  to 
stabilize  the  platforms  for  the  two  radars. 

The  radars  have  been  modified  for  C-band  beacon  tracking.  They  also  have  provi¬ 


sions  for  using  S-band  telemetry  for  acquisition.  They  are  equipped  ',0  measure 


scintillation  spectrum  of  a  target.  The  radar  will  be  able  to  pick  up  1  le  target  at 


approximately  200  miles. 
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H.  AMR  ELECTRONIC  TRACKING  AND 
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TELEMETRY  EQUIPMENT  INSTALLATIONS 


AN/F  PS-8 

COTAR  AZUSA  RADAR 


COMMENTS 

Complete  tracking,  telemetry,  data  reduction  facilities 
Limited  to  receiving  telemetry 


Inactive 


Inactive 


Splash  net  (MILS)  impact  location 
*  See  Chart  for  Station  Name  &  Location 
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m.  SUPPORT  DATA 

A.  General! 

Support  data  is  defined  aa  that  data  which  cannc*  be  classified  as  internal  or  track¬ 
ing  but  is  of  the  nature  which  supplements  internal  and/or  tracking  data.  Included 
in  this  category  are:  All  data  gathered  to  determine  the  performt  ee  of  the  ground 
support  equipment  and  site  facility  system,  weather,  time,  still  pho'  ^graphs, 
movies,  launch  coordinates,  voice,  chemical  analysis  of  fuels,  computer  outputs, 
etc.  A  large  amount  of  support  data  is  gathered  via  the  landline  iustrumer/ation 
system  which  is  described  in  section  4-1  of  this  report. 

B.  Engineering  Sequential  Photos 


1.  Camera  Coverage 


Photographic  coverage  at  AMR  is  the  responsibility  of  RCA.  Minimum  re¬ 
quirements  for  adequate  engineering  coverage  on  each  Atlas  flight  are  consid¬ 
ered  to  be  as  fellows: 

a.  Four  stationary  cameras  located  90  degrees  apart  around  the  missile. 

The  film  should  be  exposed  for  skin  after  engine  firing  and  liftoff.  Mini¬ 
mum  frame  rate  should  be  9«  FPS,  with  an  image  to  frame  ratio  of  1:1. 
The  pur,  ose  of  these  cameras  is  to  provide  engl..ot*;ng  data  concerning 
the  launcher  at  liftoff,  separation  of  the  umbilicals,  and  general  launch 
configuration. 

b.  One  stationary  camera  located  on  the  ramp.  The  exposure  on  this  should 
also  be  for  skins  after  liftoff,  with  a  minimum  frame  rate  of  96  FPS.  The 
frame  should  include  both  launcher  heads  and  the  booster  aection  to  just 
above  the  vernier  engines.  This  camera  provides  valuable  data  on 
launcher  operation  and  missile  motion  at  liftoff. 

c.  Three  stationary  cameras  1  x;ated  120  degrees  apart  around  the  missile. 
Exposure  shoulu  be  for  skin  alter  liftoff  and  frame  rate  either  32  or  64 
FPS.  Image  to  frame  ratio  should  be  1:2.  These  cameras  furnish  data 
concerning  missile  motion,  and  verfy  the  operation  of  missile  systems. 

d  A  minimum  of  three  tracking  cameras  with  long  focal  lengths,  located  in 
the  are«.  so  a«  to  provide  flight  coverage  from  either  side  and  aft  of  the 
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missile  throughout  booster  phase.  For  daylight  flights,  the  film  should  be 
exposed  for  skin.  For  night  flights,  exposure  should  be  for  flame.  Frame 
rate  should  be  32  FPS,  with  an  image  to  frame  ratio  of  about  1:2  prior  to 
liftoff.  These  cameras  provide  information  regarding  operation  of  the 
missile  during  the  booster  phase  of  the  flight. 

e.  In  addition  to  the  above  coverage,  items  such  as  ROT1  (Recording  Optical 
Tracking  instrument)  and  IGOR  (Intercept  Ground  Optical  Recorder)  are 
desirable  for  a  complete  evaluation  of  a  miSBile  flight.  j 

Cameras 

a.  Mitchell  High  Speed  Camera 

The  Mitchell  motion  picture  camera  (16mm  and  35mm)  is  the  standard 
camera  used  at  AMR  for  medium  and  high  speed  photography.  Normally, 
a  four  lens  turret  is  used,  containing  lenses  of  25mm  to  152mm  focal 
length.  Other  lenses  of  longer  focal  length  up  to  20  inches  are  also 
available  for  turret  mounting,  and  40  inch  and  80  inch  lenses  can  be 
used  with  special  mounts. 

Range  timing  is  introduced  on  the  outer  edge  of  the  film. 

b.  Fastax  Camera 

Fastax  cameras  (16mm  and  35mm)  are  prism  type  high  speed  cameras 
for  motion  and  flame  studies.  Although  capable  of  higher  rates,  the  max¬ 
imum  frame  rate  used  at  AMR  is  1000  FPS.  Range  timing  codes  are  ex¬ 
posed  by  neon  lamps  on  the  outer  edge  of  the  film.  Interchangeable  lenses 
from  1  inch  to  40  inch  focal  length  are  available. 

c.  Milliken  Camera 

The  Milliken  camera  is  a  compact  16mm  motion  picture  camera  used  for 
studies  !nside  the  launcher.  A  special  protective  housing  is  used  to  pro¬ 
tect  the  camera  from  environmental  effects  in  chis  area.  A  standard  40 
frames  per  foot,  200  foot  internal  spool  load  i3  used.  The  camera  is 
capable  of  frame  rates  of  from  16  to  400  FPS.  Normally,  a  10mm  lens  is 
used. 
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d.  Hulcher  70MM  Camera 

Hu'eher  70mm  cameras  are  used  for  engineering  sequential  coverage  in 
the  pad  area.  With  this  coverage,  larger  size  images  and  greater  detail 
is  possible  than  with  smaller  film  sizes.  The  cameras  use  a  7  inch,  12 
inch  or  20  inch  lens,  and  operate  at  10  FPS.  The  camera  running  time  is 
approximately  22  seconds. 

e.  Flight  Research  Camera 

70mm  flight  research  cameras  are  also  used  to  nrovide  engineering  se¬ 
quential  coverage  in  the  pad  area.  These  are  intermittent  pin  registered 
motion  picture  cameras.  They  may  be  operated  at  10,  15,  30,  45  or  60 
FPS,  in  conjunction  with  a  40,  60,  80  or  120  inch  focal  length  lens.  An 
external  400  or  100  foot  magazine  load  is  used,  with  a  2-1/4  x  2-1/4  film 
format. 

f.  Photosonics 

The  Photosonics  full  frame  70mm  camera  is  an  intermittent  pin  registered 
motion  picture  camera.  It  uses  a  variable  opening  rotary  disc  shutter 
with  2°  to  120°  opening.  Operations  may  be  carried  out  at  10,  20,  30,  40, 
or  60  FPS.  An  external  1000  feet  magazine  load  is  used  with  a  2-1/4  x 
2-1/4  film  format. 

C.  Closed  Circuit  Television 

This  system  is  used  as  a  supplement  to  the  Launch  Control  System  and  the  Land¬ 
line  Instrumentation  System  in  monitoring  and  controlling  missile  actions. 

The  basic  closed  circuit  television  configuration  and  capabilities  will  be  supplied 
by  combined  contribution  of  the  .'ollowing  major  equipment  items  or  their  equiva¬ 
lent.  The  system  described  below  will  apply  to  all  complexes. 

1.  Cameras  and  Accessories 

a.  Four  remote  cameras  -  RCA  #Ml-36067 

b.  Three  weatherproof  housings  -  RCA  #Ml-36075  and  one  explosion  and 
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c.  Three  outdoor  pan  and  tilt  units  -  RCA  #Ml-36098  and  one  explosionproof 

pan  tilt  unit  -  RCA  #M1-36098E 

d.  Three  zoom  lens  {60-300mm  focal  length)  and  one  (30-150mm  focal  length). 
Perkin  -  Elmer  or  equal. 

Monitors  and  Controls 


a.  Four  17"  -  TM  7C  monitors  -  RCA  #M1-26141 

b.  Four  17'*  -  TM  7C  slave  monitors  -  RCA  #M1-26141 

c.  Four  1TV  -  6A  control  monitors  -  RCA  #M1-36068A 

d.  One  19"  wide  by  21"  high  remote  control  panel 
3.  Required  Specification  Features: 


a.  Electrical  Characteristics: 


Vertical  sweep  frequency . 60  cps 

Frame  frequency . 30  cps 

Lines  horizontal  resolution . greater  than  500  lines 

Camera  and  monitor  bandwidth ....  8  me 


b.  Mechanical  Characteristics: 


Pan  angle  maximum .  320° 

Tilt  angle  maximum  . 90° 

Pan  speed . 8® /sec 

Tilt  speed . . 6°/sec 


c.  Environmental  Capabilities  of  Camera: 


Vibration  and  shock . 

Ambient  noise  level . 

Temperature . 

Humidity . .  .  .  .  . 

Sensitivity  minimum  light  level.  .  ,  . 


ruggedized  type 

mounted  to  attenuate  over  175  db 
min  30°  to  +  5o®  C 
100% 

1.  5  candles 
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See  the  illustrations  section  of  this  report  for  configuration  of  cameras, 
monitor*  and  controls. 


D.  Visual  Panel  Meter  Presentations 

A  list  of  visual  meters  has  been  compiled  and  is  presented  in  the  composite  and 
lai'dline  tabulations  in  order  to  provide  a  more  complete  picture  of  the  important 
monitoring  devices  which  will  be  available  to  test  personnel  in  their  maintenance 
of  blockhouse  test  control.  In  order  to  differentiate  these  functions  from  tne 
"1000"  aeries  direct  line  measurements,  a  "MOOO"  scries  designation  will  apply  to 
these  visual  panel  me*nr  presentations. 


E.  Timing  Code 


At  AMR  a  12  bit,  100  PPS,  1000  cycle  air  .tude  modulated  carrier  timing  code 
with  a  recycling  time  of  15  minutes  is  used.  The  time  word  is  contained  in  the  .12 
bits,  4  bits  icr  each  of  three  digits  contained  in  the  time  word,  and  the  100  PPS  are 
amplitude  modulated  on  a  10C0  cps  carrier.  The  AM  modulation  is  S.  3  to  1  with 
the  pulses  at  a  10  volt  level  and  the  no  pulses  at  a  3  volt  level.  The  three  digits 
represent  units,  tens,  and  hundreds  of  seconds  by  using  a  binary  -coded  decimal 
(8-4-2- 1).  A  reference  pulse  always  appears  first  and  indicates  the  beginning  of 
the  time  word.  The  leading  edge  of  this  pulse  is  the  point  on  the  chart  at  which  the 
time  occurred.  No  other  part  of  the  time  word  is  time  coherent.  To  read  the 
code  one  must  recognize  e  difference  in  pulse  widths  of  three  types  of  pulses: 
the  reference  Guise  is  fivo  units  wide,  a  binary  "1"  is  three  units  wide,  and  a  bi¬ 
nary  "0"  puibe  is  one  unit  wide.  The  zero  time  reference  for  missile  launchings 
is  one  inch  motion  iu  contrast  to  "D"  series  which  uses  two  inch  motion  as  its  ini¬ 
tial  time.  See  the  illustrations  section  for  a  sample  of  tne  timing  code  with  a 
graphic  explanation. 


F.  Weather  Data 

Ail  weather  data  is  collected  and  evaluated  by  the  AMR  staff  weather  officer.  A 
complete  surface  observation  is  made  at  T-time.  Uppei  air  soundings  are  made 
at  the  lape  and  at  various  down  range  stations.  The  following  data  has  been  re¬ 
quested  for  E  series  flight  tests. 
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Data  Required 

Range  Required 

Accuracy  Required 

Pressure 

Surface 

2  MB 

0  to  200,  000' 

±  2%  to  60,  000’ 

±  5%  above  60,  000' 

Temperature 

Surface 

±  2°C 

0  to  200,00;’ 

±  2s  C 

Humidity 

At  launch  point 

±5% 

Wind  Speed 

0  to  200,  000' 

10  FPS 

Wind  Direction 

Surface 

±  10° 

0  to  25,000’ 

±  5° 

25K  to  45K 

±5° 

45K  to  200K 

±  5° 

Cloud  Cover 

Vicinity  of  each  raiige 
station 

0.  1% 

Visibility 

Vicinity  of  each  range 

0.  5  NM  Less  than  10  NM,  1  NM 

station 

greater  than  10  NM 

Precipitation 

At  launch 

0.  05  IN 

G.  Ionospheric  Sounding 

Electronic  density  (electrons  per  cubic  centimeter)  at  vernier  burnout  altitude  is 
required  to  make  preflight  corrections  to  the  Mod  III  Instrumentation  System  com¬ 
puter.  Tabulations  of  electron  density  versus  altitude  have  been  requested  to  be 
derived  from  samplings  made  at  GBI  and  San  Salvador. 
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DATA  HANDLING,  PROCESSING  AND  REPORTING  REQUIREMENTS 


I.  DATA  HANDLING 

Atlas  Flight  Test  Data  gathered  by  the  range  will  be  handled  according  to  the  nature  of 

the  data.  In  general,  the  normal  data  handling  procedure  is  as  follows: 

A.  Telemetry  Records 

AFMTC  recorded  tapes  wiL  be  made  available  to  the  Flight  Test  Working  Group 
(FTWG)  within  one  horn*  after  the  flight  for  quick-look  analysis.  The  telemetry 
tapes  recorded  at  the  downrange  stations  will  be  identified  (station  number,  date, 
test  number)  and  flown  to  the  Cape.  Here  they  will  be  copied  and  distributed  as 
required. 

Telemetry  tapes  from  Station  Nos.  1  (Cape)  and  3  (Grand  Bahama  Island),  will  be 
flown  to  San  Diego  for  processing  within  24  hours  after  the  flight.  Tapes  from  the 
remaining  stations  are  not  normally  required  by  Convair  for  post- test  analysis. 

B.  Externa1  Data 

Data,  which  is  gathered  by  means  external  to  the  missile,  i.e.  ,  other  than  the  RF 
telemetry  link,  is  referred  to  as  external  data.  This  is  conveniently  separable 
into  the  categories  of  landline  data,  metric  data,  documentary  data,  and  miscel¬ 
laneous  data. 

1.  Landline  Data  -  These  are  gathered  via  graphic,  Esterline-Angus  and  oscil¬ 
lograph  recorders.  The  original  recordings  will  be  flown  to  San  Diego  within 
24  hours  to  aid  in  the  test  analysis. 

2.  Metric  Data  -  All  metric  tracking  data  (including  that  obtained  from  film, 
electronic  and  optical  tracking  devices)  will  be  reduced  and  distributed  by  the 
range.  Tabulated  data,  IFM  cards  or  tapes  will  be  distributed  as  required. 
(See  range  data  tabulation. ) 

3.  Documentary  Data  -  Sequential  and  motion  picture  film  will  be  processed  by 
the  Base.  Normally,  copies  will  be  received  at  ban  Diego  within  9(5  hours. 
Logs  of  system  operation  are  kept  during  countdown  operator  and  missile 
flights,  for  certain  of  the  missile  systems.  These  will  be  copied  and  sent  to 
San  Diego  for  historical  purposes. 
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4.  Miscellaneous  Data  -  Included  In  this  category  are  various  recordings  made 
to  obtain  additional  information  on  the  electronic  missile  systems,  range 
safety  information,  special  studies  and  weather  data.  Normally,  this  data 
will  be  returned  to  San  Diego  for  processing  and  analysis. 


II.  DATA  PROCESSING 


Processing  of  the  original  telemetry  tapes,  recorded  by  the  range,  from  Station  Nos.  1 
and  3  is  normally  considered  sufficient  for  data  analysis. 

The  recorded  telemetry  data  will  be  gathered  on  a  1/2  inch,  7  track  tape  reco- ied  at 
60  inches  per  second.  A  typical  tape  format  is  as  follows: 


Track  1:  RV  RF  #1 

Track  2:  CV-A  RF  #2 

Track  3:  CV-A  RF  #3 

Track  4:  Voice  Annotation  (modulates  a  70  KC  subcarrier  and  identifies  tape), 

17  KC  (±  .  1%)  speedlock,  range  timing  (13  bit,  1  PPS;  12  bit,  100  PPS), 
100  KC  and  50  KC  compensation  signals,  signal  strength  of  each  link 
frequency 

Track  5:  100  KC  and  50  KC  compensation  signals 

Track  6:  CV-A  RF  #1 

Track  7:  RV  RF  #2 


The  telemetry  tapes  will  be  processed  by  the  ICS  San  Diego  and  Florida  data  processing 
stations.  Here  the  data  will  be  played  back  in  a  form  suitable  for  analysis. 

HI.  TEST  REPORTING 


A.  Countdown  TWX'S 


TWX's  will  be  sent  for  each  test  during  which  engine  ignition  is  planned  or  for  any 
special  test  sc  designated  by  the  Chief  of  Field  Test  Engineering.  The  TWX's 
will  be  sent  as  follows: 


i)  At  the  initiation  of  the  countdown  with  a  description  of  the  test,  planned  count¬ 
down  time,  name  of  test  conductor  and  weather  outlook  at  launch  and  impact 
‘Utes  for  fllg  it  tests.  Each  TWX  for  any  one  operation  shall  be  serially 
numbered. 
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2)  Once  every  60  minutes  if  the  count  is  proceeding  satisfactorily. 

3)  At  the  initiation  of  each  hold,  with  the  reason  for  the  hold  and  an  estimate  of 
hold  time. 

4)  At  the  initiation  of  the  count  follov.lng  each  hold. 

5)  Continuous  transmission  during  the  last  15  minutes  of  the  count. 

B.  X  +  1  Hour  TWX 

An  X  +  1  hour  report  is  required  for  each  test  conducted  at  any  site  in  which  ignition 
is  planned  or  for  any  special  test  so  designated  by  the  Chief  of  Field  Test  Engineer¬ 
ing.  This  requirement  also  applies  to  aborted  tests  and  incidents  or  accidents. 

In  the  event  that  the  countdown  was  aborted  prior  to  engine  ignition  and  all  details 
of  the  abort  are  included  in  the  X  +  1  report,  then  this  report  will  close  out  the 
TWX  cycle  for  the  test. 

The  following  information  wiil  be  reported  in  the  X  +  1  hour  TWX: 

1.  type  of  test 

2.  complex  identification 

3.  missile  number 

4.  test  number  (s) 

5.  date  and  time  of  test 

6.  test  durations,  both  planned  and  actual,  actual  can  be  approximated 

7.  type  of  cutoff 

8.  visual  hardware  comments 

9.  preliminary  comments  on  any  difficulty,  either  from  panel  operators 
or  from  real  time  records,  if  available 

10.  preliminary  impact  point  and  source  of  data  (for  flights) 

C.  X  t  5  Hour  TWX 

This  TWX  is  an  extension  of  the  X  +  1  heur  report.  It  Is  to  contain  any  additional 
hardware  comments  and  any  significant  analysis  comments  based  on  available 
data.  No  attempt  shall  be  made  to  draw  any  conclusions  from  the  data  in  the  event 
of  any  system  malfunction.  If  the  data  indicates  any  anomalies,  then  the  abnormal,  j 
variation  of  the  data  shall  be  desorb.  _d.  ! 

D.  X  -24  Hour  Preliminary  Report 

This  report  is  required  for  any  test  in  which  engine  ignition  is  planned  or  for  any 
special  test  so  designated  by  the  Chief  of  Field  Test  Engineering. 
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The  following  information  will  be  reported  in  the  stated  ordnr. 

1.  A  paragraph  or  two  summarizing  the  test. 

2.  A  writeup  on  the  operation  or  performance  of  each  system.  The  order  of 
systems  is  arbitrary,  however,  systems  with  difficulties  should  be  pre¬ 
sented  first. 

3.  A  writeup  on  the  countdown  including  the  time  of  start  of  the  count,  planned 
countdown  time,  actual  countdown  time,  and  a  description  of  each  hold, 
including  hold  time  and  recycle  time  if  any. 

E.  FRF  or  Flight  Test  Working  Group  Report 


This  report  is  the  requirement  of  the  Flight  Test  Working  Group  for  a  flight  or 
Convair  management  for  an  FRF  conducted  at  AMR  on  the  Atlas  program.  The 
report  is  required  within  14  days  after  a  test.  This  report  will  include  but  not  be 
limited  to: 

1 .  Summarv 

2.  Test,  Objective  Status 

3.  Trajectory  Data  (if  a  flight) 

4.  Analysis  of  all  Systems’  Performance 

5.  Film  Review  Comments 

6.  Conclusions  and  Recommendations 

7.  Countdown  History 

8.  Missile  Configuration 

9.  Missile  History 

10.  Append'-;  including. 

a.  Reference  Documents 

b.  Serial  Numbers  of  System  Components 

c.  Significant  Dates  of  Series  A,  B,  C  and  D  Testing 

d.  Test  Constants 

e.  Redline  Values  Versus  Recorded  Data 
F.  Test  Evaluation  Report 


This  is  the  flnai  flight  test  evaluation  report  as  required  by  contracts,  Air  Force 
directives  and  Convair  management.  This  report  is  required  14  days  after  the 
flight  date. 
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The  following  information  is  included. 

1.  Summary 

2.  Test  Objective  Status 

3.  Trajectory  Data 

4.  Systems'  Performance  Analysis 

5.  Flight  Test  Configuration 

6.  Configuration  Comparison  with  Previous  Test  Articles 

7.  System  Components  and  Serial  Numbers 

8.  Summary  of  Preflight  Tests 

9.  Test  History 

10.  Difficulties  Report 

11.  Countdown  Time  versus  Events 

G.  Summary  Reports 

This  report  summarizes  a  group  of  tests  and  is  required  by  contractual  agree¬ 
ments  and/or  by  Convair  management.  For  flight  testing,  three  summary  reports 
were  issued  u,.  )n  completion  of  the  Series  A,  Series  B  and  Series  C  programs 
respectively.  The  number  of  Series  D  flights  dictates  that  two  summary  reports 
will  be  issued  for  the  D  program  for  more  current  effectiveness.  In  general, 
summary  reports  are  due  eight  weeks  after  completion  cf  the  last  test  in  the  series. 
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OPERATING  INSTRUMENTATION  CONSIDERATIONS 


E  series  operating  instrumentation  required  for  flight  articles,  at  present,  is  under  review. 
The  tabulation  of  operating  instrumentation  included  in  this  report  and  the  following  discussion 
should  be  considered  in  this  light. 


Operating  considerations  as  discussed  in  the  following  paragraphs  are  limited  to  those  meas¬ 
urements  visually  monitored  to  verify  proper  performance  of  missile  systems.  It  should  be 
noted  that  most  missile  parameters  required  to  insure  proper  missile  conditions  are  pre¬ 
sented  on  panel  lights  and  meters  and  as  such  are  not  covered  in  this  discussion.  However, 
a  list  of  panel  meters  for  operating  measurements  can  be  found  in  the  panel  meter  missile 
instrumentation  composite  and  the  individual  missile  landline  tabulations. 


In  general,  operating  measurements  may  be  divided  into  two  categories  for  flight  missiles: 

1.  Those  necessary  for  validating  or  checking  out  a  system  prior  to  missile  countdown,  and 

2.  Pre-start  operating  measurements  to  which  prescribed  limits  are  set  and  which  require 
corrective  action  or  discontinuance  of  the  countdown  if  prescribed  limits  are  exceeded. 


HI 


Operating  limits  and  missile  effectivity  are  indicated  In  the  operating  Instrumentation  tabu¬ 
lation. 
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Pre- 

Start 

'  Valid  Redline 

f  1001  p  lo2  TANK  HELIUM  X 

F  1003  P  FUEL  TANK  HELIUM  X 

Tank  pressures  must  be  maintained  within  specified  limits  to 
maintain  missile  structural  integrity.  Stia4  chart  recordings 
of  these  pressures  furnish  a  real  time  record  upon  which  cor¬ 
rective  action  can  be  based. 

F  124G  P  BOOSTER  TANK  HELIUM  BOTTLE  HI  X 

F  1145  P  S  CTL  HELIUM  BTL  X 

These  measurements  assure  that  the  airborne  helium  bottles 
arc  properly  pressurized  prior  to  missile  firing.  In  case  of 
a  missile  abort,  bottle  pressure  data  can  be  monitored  to 
verify  that  the  bottles  are  in  a  safe  condition. 
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N  1310  P 

SLUG  CH  L02  DISCI! 

X 

X 

N  1314  T 

SLUG  CH  L02  DISCH 

X 

V 

-  fc. 

To  insure  that  the  slug  chill  unit  transfers  sufficient  LO2 
at  the  proper  temperature,  and  to  insure  no  excessive 
pressure  build  up  in  the  slug  chili  unit,  the  above  measure¬ 


ments  are  monitored. 

N  1335  X  SLG  CH  L02  DISCI!  VLV  X 

N  133G  X  SLG  CH  L02  VENT  VLV  X 

N  1337  X  SLG  CH  L02  INLET  VLV  X 

N  1338  X  SLG  CH  LNg  INLET  VLV  X 

N  1339  X  SLG  CH  GN2  INLET  VLV  X 


The  above  measurements  are  made  during  validation  of 
each  slug  chill  transfer  unit  to  insure  that  valves  have 
functioned  properly  and  in  the  correct  sequence. 

P  1474  P  VERN  CTL  REG  DISCI!  X  X 

The  purpose  of  this  measurement  Is  to  verify  proper 


regulator  setting  prior  to  missile  firing. 

S1122V  SERVO  TEST  SIGNAL  X 

SI  107V  B1  PCH  ACTR  FEEDBACK  X 

Si  106 V  B2  PCH  ACTR  FEEDBACK  X 

SI  113V  VI  YAW  ACTR  FEEDBACK  X 

SI  114V  V2  YAW  ACTR  FEEDBACK  X 
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X 

SI  119V 

VI  PCH  ACTR  FEEDBACK 

X 

SI  128V 

B1  YAW  ACTR  FEEDBACK 

X 

SI12DV 

B2  YAW  ACTR  FEEDBACK 

X 

S121GV 

S  PCH  ACTR  FEEDBACK 

X 

S1217V 

S  YAW  ACTR  FEEDBACK 

X 

Pre- 

Start 

Redline 


The  servo  test  signal  furnishes  data  on  the  input  to  the  servo 
amplifier  loop  of  the  autopilot.  The  actuator  feedback  voltages 
when  compared  to  the  input  signal  provides  information  on 
engine  tlireshold,  frequency  response,  system  continuity,  gain 
and  polarity. 

Si  121V  GYRO  TEST  SIGNAi,  X 

S1K7V  PITCH  GYRO  AMP  OUT  X 

SI  143V  YAW  GYRO  AMP  OUT  X 

S.1 149V  ROLL  GYRO  AMP  OUT  X 

The  gvrc  amplifier  output  signals  when  compared  with  the  gyro 
tf  st  signal  provides  u  check  on  proper  displacement  gyro  oper¬ 
ation.  These  outputs  will  also  indicate  uie  rate  gyros  are  oper¬ 
able  vhen  a  form  of  the  "kick  test"  is  performed.  In  addition, 
tl  ’s  i'iS  rumentatior  indicates  frequency  response  system  con¬ 
tinuity,  gain  and  polarity. 

S1048V  PROGRAMMER  PITCH  SIGNAL  X 

SI 049V  PROGRAMMER  ROLL  SIGNAL  X 

S1235X  PROGRAMMER  RUN  TIME  X 
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Confirmation  of  programmer  operation  and  sequencing  is  accomplir'  'd  by  running  the  pro¬ 
grammer  at  10  times  normal  speed  and  monitoring  the  outputs  for  voltage  level  and  time  of 
occurrence.  The  above  instrumentation  provides  part  of  this  information. 
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Note:  Additional  autopilot  pai’ameters  which  could  affect  testing  are  monitored  but 
not  recorded.  Meters  are  used  to  indicate  power  supply  current  and  voltage. 
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PEDESTAL  ... 


-50%  CALIBRATION  NOTE  B* 


, - 100%  SIGNAL 


I  )  5  Mil  !3  1517  19  21  23  25  27  29  3!  33  35  37  39  4!  4345  <7  49  51  53  55  5759  1 

SEGMENT  NUMBER 


.0%  SIGNAL 
.PEDESTAL 


EFFECTiYITY;  TLM  NO.  1  CHANNELS  11, 12,  13  &  A 
TLM  NO.  2  CHANNEL  HE 


COMMUTATION  WAVEFORM 

1/8  RPS  COMMUTATION  RATE 

HIGH  FREQUENCY  VIBRATION  MEASUREMENTS 


100%  SIGNAL  ... 


100%  CALIBRATION 
50%  CALIBRATION - - 


0%  CALIBRATION- 


■  FRAME  SYNCHRONIZATION 
PULSE  &  100%  CALIBRATION 


_ 100%  SIGNAL 


0%  SIGNAI _ 

PEDESTAI _ 


1  3  5  7  9  11  13  15  171921  23  252729  31  33353739  41434547  4951  53  555759  1 


...  0%  SIGNAI. 
...PEDESTAL 


SEGMENT  NUMBER 


EFFECTIVITY:  TLM  #  1  CHANNEL  C 


NOTE  A:  1.  FOR  VOLTAGE  AND  PRESSURE  MEASUREMENTS 
0%  CALIBRATION  IS  MISSILE  GROUND 
2.  FOR  TEMPERATURE  MEASUREMENTS 
0%  CALIBRATION  IS  500  OHMS  ABOVE 
MISSILE  GROUND. 

NOTE  B:  ON  TLM  NO.  I  CHANNEL  11  AND  TLM  NO.  3 

CHANNEL  11  PIN  29  IS  VOLTAGE  0%  CALIBRATION. 


NOTE  C:  TELEMETER  1,  CHANNEL  E  IS  A  DIGITAL  CHANNEL. 


COMMUTATED  WAVE  FORMS  -  E/R&B 
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©  W  FP$  (MIN) 

IMAGE  TO  FRAME 
RATIO  -  It  I 

©  H  FPS  (MIN) 

IMAGE  -  LAUNCHER 
HEADS  &  BOOSTER 
SECTION  TO  VERNIERS 

®  32  OR  <U  FPS 

image  TO  frame 
RATIO  ,  1:2 


TYPICAL  WS  107A- 5  LAUNCH  COMPLEX 
MINIMUM  ENGINEERING 
CAMERA  COVERAGE 


1 


'»  4  &y  vi v  ••  ■  wir'MC  *»c  ha'  .  i*v<  c«  :«!  .1  Ms  i'-t ’i t  »  >•  <i  r.«i  *tm  hc  c-<  •»(  ,»*j  -  t;i  ;i 

-SC  SIC'  3*>S  ?)  A*®  'H  >1  TUMSM  45  on  3 «  -.t  '4  COHMH’S  H  «»-•  IHWH  1*  /*.»  -  rj  rf  t  S  A*>  *  r;;.  |.  _1<( 

CflfffUKMiAi 

*  "  . — . -  •  -  ' 


CGNVAIR-ASTRONAUTICS 


REPORT  NO.  AZC-27-068 
PAGE  NO.  7-27 


REPORT  No.  AZC-27-050 
PAGE  NO.  7-28 


e©H£H>EN^At 
CONVAIR  ASTRONAUTICS 
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SECTION  S 

E  FLIGHT  INSTRUMENTATION  COMPOSITE 


Tne  Missile  Composite  presented  in  this  section  contains  the  instrumentation  planned  at  ’ 

the  time  of  publication  of  this  report  for  the  E  Flight  program.  This  tabulation  is  sorted  \ 

by  measurement  system.  1 

S 


MEASUREMENT  DESCRIPTION 


MISSILE  ALLOCATIONS 


This  is  a  brief,  usually  abbreviated 
description  of  the  measurement. 


VEHICLE 

SERIES 
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E 

E 

E 
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MHO 

IKS 

184 


EID  NUMBERS 

Each  type  of  missile  has  an 
"END  ITEM  DESCRIPTION" 
number.  Within  that  type, 
the  missiles  are  numbered 
consecutively. 


P  311  X 
P  335  X 


DIFFERENTIAL  PRESS 
0  CTL  PNEU  REG  OUT 
FACILITY  GNj  SUPPLY 

90%  FUEL  LVL  SND 
SGG  VLV  CLSD  MSW 
S  COF  RELAY  LOCKIN 


These  numbera  arc*  the  "E" 
Series  number  of  each  of  the 
E  Flight  missiles  shown. 
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X  XXXXXXX 
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MEASUREMENT  NUMBER 


MEASUREMENT  ALLOCATIONS 
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The  letters  under  the  mlssue  numbers  indicate 
the  missiles  on  which  ti  'rt’asurement  Is  in¬ 
strumented.  Each  letter  indicates  a  different 
means  of  instrumentation.  The  letter  "0”  is 
Telemetry,  "X”  is  Landline,  "M"  is  a  panel 
meter  ar.d  the  "  S”  indicate#  Standard  Sequence 
measurements. 


NOTE:  For  a  more  detailed  explanation  of  this 
■fcrirat  end  a  hey  to  t^e  abbreviations  and  coding 
see  Appendix  A  of  this  report. 
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urati  no.  r-H 


DESCRIPTION 


TLN  1  PlL  INT  DC 


TLM  3  ML  EXT  DC 


TIM  03  TOTAL  TIMER 


TLN  BAT  TIME 


TLM  02  BAT  TIMER 


TLN  *3  BAT  TIMER 
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PU  VALVE  COMMNO  VOLT 
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CONVAIR-ASTRONAUTICS 


SECTION  9 


SECTION  » 

E  FLIGHT  OBJECTIVE  COMPOSITE 


This  section  presents  a  grouping  of  the  measurements  which  support  each  test 
objective  presently  scheduled  for  the  E  Flight  Prog  ran. 


OBJECTIVE  CODE 

This  code  provides  a  means 
of  grouping  tne  measurements 
under  the  objective  header 
(IBM  sorting). 


KD55 


MISSILE  AREA  HEADER 

This  is  a  brief,  usually 
abbreviated,  description 
of  the  missile  system 


OBJECTIVE  HEADER 

This  is  the  descrip¬ 
tion  of  the  test 
objective. 


MISSILE  ALLOCATION 

Thera  numbers  are  the 
’E"  Series  number  of 
each  cf  the  E  Flight 
missiles  shown. 


IS  13  16  17 


RELIABILITY  ANALYSIS 


H140P 


/ 


MEASUREMENT  NUMBER 


S/VE°.N  HYD  PRESS  O  O  0  0\0  O  O  G 

MEASUREMENT 
OBJECTIVE  ALLOCATIONS  ALLOCATIONS 


A  number  under  the  missile 
number  indicate  the  missile 
tor  which  the  objective  is 
eifectlve.  A  "1"  Indicates 
a  primary  objective  and  a 
”2"  i.Klicates  a  secondary 
objective. 


MEASUREMENT  DESCRIPTION 

This  is  a  brief  usually  «u>revlated, 
description  if  the  measurement 


The  letter  under  the 
missile  numbers 
Indicate  the  missile  oa 
which  the  measurement 
Is  instrumented. 


NOTE:  For  s  more  detailed  explanation 
of  this  format  and  a  Key  to  tbs  abbrevi¬ 
ations  and  coding  aee  Appendix  A. 


comm  N  ML 

v.. 

FlIGhT  ’si.  -.5  *•»*  6.  »  •  ■  *  .  .*  . 


n  i  ■'  iR  T  N 1  K  7  _  *  ■  - 

SECT!*  >N  5 
13  MAY  1961 
.»  jc  sz  is  )t  *n  sc; 


OOJ.  COMPLEX  NUMBER  11  13 

tuDE  DESCRIPTION  EID  27-0011-  1  2 

WEAPON  SYSTEM 

WE52  EVALUATE  WEAPON  5YSTEM  1  1 

PERFORMANCE  OVER  INTERMEDIATE 
RANGE. 

X  9158  A  MSL  XY l  0  0 

X  9126  H  MSL  XYZ  VS  TIME  0  0 

X  9152  H  AZUSA  IMPACT  POINT  0  0 

X  9192  H  MILS  IMPACT  POINT  0  0 


X  9156  L  MSL  XYZ  G  RESULTANT  0  0 

we 54  evaluate  weapon  system 
performance  over  maximum 

RANGE. 

X  9158  A  MSL  XYZ 
X  9128  H  MSL  XYZ  VS  TIME 
X  9152  H  AZUSA  IMPACT  POINT 
X  9156  L  MSL  XYZ  G  RESULTANT 


13  13  11  13  1 ;  11  13  11  13  13  i 3  13  13  13  13  13 
3  A  5  6  7  8  9  10  12  12  13  14  15  16  1?  19 


11  Ill'll 

00  000000 

00  000000 

00  000000 

00  000000 

00  000000 

11  1  111 

0  0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  C  0 

0  0  0  0  0  0 


WE58  DEMONSTRATE  COMPAT  ABILITY  OE  222222222222222222 

ALL  MISSILE  SYSTEMS 

X  0000  X  NO  SPECIFIC  1NSTR  000300000000000000 


WE 59  EVALUATE  WEAPON  SYSTEM  1  1 

PERFORMANCE  OVER  MORE  THAN 
SPECIFIED  RANGE. 

X  9158  A  MSL  XYZ  0  0 

X  9128  H  MSL  XYZ  VS  TIME  0  0 

X  9152  H  AZUSA  IMPACT  POINT  0  0 

X  9156  L  MSL  XYZ  G  RESULTANT  C  0 


wF.60  EVALUATE  WEAPON  SYSTEM  PER-  1  1  1 

FORMANCE  WITH  LOFTED  TRAJCTRY 

X  9158  A  MSL  XYZ  000 

X  912S  H  MSL  XYZ  VS  TIME  0  00 

X  9156  L  MSl  XYZ  G  RESULTAN1  0  00 

WE61  EVALUATE  WEAPON  SYSTEM  1  1 

PERFORMANCE  OVER  MAXIMUM 
RANGE  WITH  STRIPPED  MISSILE. 

X  LOGO  X  NO  SPECIFIC  INSTR.  0  0 
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t  FLIGHT  OjJ.  COMPOSITE  15  MAY  t,  1 


3  A  b  4  i,’  1)  ib  If  it  il  2)  26  JO  J  35  >6  AO 


Wl62  EVALUATE  WEAPON  SYSTEM 
PERFORMANCE  r I T H  FlAI 
TRAJECTORY 

X  0000  X  NO  SPECIFIC  INSTR. 


*  1  1 


0  0  0 


WE 63  EVALUATt  WEAPON  SYSTEM 

PER:  ■’MANCE  WITH  FLAT  MAX- 
HEAT  .  TRAJECTORY. 

X  0000  X  NO  SPECIFIC  INSTR. 


MISSILE  STRUCTURE  SYSTEM 

AE51  OBTAIN  DATA  FOR  ANALYSIS 

OF  MISSILE  STRUCTURE  SYSTEM 
PERFORMANCE  REPEATABILITY. 

F  I  P  L02  TANK  HELIUM 

F  3  P  FUEL  TANK  HELIUM 

I  513  A  ACCEL  XF1  DIRECT 

1  5U  A  ACCEL  XF2  DIRECT 

I  516  A  ACCELEROMETER  YF1 

I  517  A  ACCELEROMETER  EFl 

I  519  A  ACCELEROMETER  YF2 

I  520  A  ACCELEROMtTEfi  Zt  2 

M  143  0  BOOSTER  SEPARATION 

AE53  OBTAIN  DATA  ON  AERODYNAMU  6/ 
OR  ENVIRONMENTAL  HEATING  FOR 
SELECTED  LOCATIONS 

A  5  P  V2  CLAMSHELL  INNER 

A  18  P  DUMMY  ROD  HYD  R 

A  1  T  V2  FAIRING  AMBIENT 

a  2  t  v-2  clamshell  amb 

A  3  T  V2  CQNDUI T 

A  4  T  42  SERVO  ELEC  CON 
A  6  T  ROD  PANEL  AMBIENT 

A  7  T  DUMMY  ROD  INNER  A 

A  8  T  DUMMY  ROD  INNER  B 

A  9  T  DUMMY  ROD  OTBRD  NUT 


11111 


2  2 


0  0  0 


0  0 
0  0 
0  0 
0  0 
0  c 
0  0 
0  0 
0  0 


1  1  2  2  2  2  2 


0  0 
0 

0  0  0 

0  0  0  0  0  0 
0  0  0 
0  0  0 
0  0 
0 
0 
0 
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IMI-V  i'L  lb  V\(  ti  j  4  t!  9  .2  1  ib  il  I  a  21  ic  t'>  it  30  U  3!)  36  4B 


16  T  dummy  HOD  OUTLH  A 


17  1  DUMMY  HOU  OUTER  B 


19  i  v 2  fairing  ambient  2 


20  T  V-2  CLAMSHELL  COMPNT 


21  T  V-2  FAIRING  COMPONET 


41  i  MISSILE  TK  NR  PB  PCD 


42  T  MISSILE  TK  NR  PB  POD 

43  T  MISSILE  TK  NR  Pb  POD 


44  T  MISSILE  TK  NR  P8  POD 


45  T  MISSILE  TK  NR  PB  POD 


46  T  MISSILE  TK  NR  ADF 


47  T  MISSILE  TK  NR  ADF 


48  T  MISSILE  TK  NR  ADF 


49  T  MISSILE  Tk  NR  ADF 

51  T  MtoSlLE  TK  NR  AFSWC 

52  T  MISSILE  Tk  NR  AFSWC 

53  T  MISSILE  Tk  NR  AFSWC 

54  T  MISSILE  Tk  NR  AFSWC 


55  T  MISSILE  TK  NR  AFSWC 


A  282  T  L02  FWD  BLKHD  01 


0  0  0  0 


A  294  T  L02  FWD  CLKHO  03 


0  0  0  0 


A  409  T  BLACK  CALOR  QUAD  I 


A  412  T  BLACK  CALOR  OUAD  IV 
A  438  T  38  GM  CALOR  QUAD  IV 


A  439  T  38  GM  CALOR  QUAD  I 


A  440  T  19  GM  CALC.*  QUAD  IV 

A  443  T  19  GM  CALOR  QUAD  I 

A  446  T  CBLEWAY  FRO  COMP  AMB 

A  452  T  B 1  POD  AMBIENT 


A  455  T  B2  POD  AMBIENi 


A  458  T  A I G  POD  AMBIENT 


A  467  T  B2  HAT  SECTION  INBRD 
A  470  T  62  HAT  SECTION  OTBRO 
A  473  T  HEAT  S’-'l.-LD  OUTER 
A  4  ft,  i  HEAT  SHIELD  INNER 


A  479  T  ADAPTER  SECT  AMBIENT 


A  408  T  AMB  F  STO  VLV  03 


0  0  0  0  0 
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i  flight  oaj.  composite  is  mav  6i  3  4  8  9  1?  n  16  it  ie  21  22  25  26  jo  a  35  )t  *0 


A  638  T  AFT  SIDE  A  FRAME  02 


0000  0  0000000 


A  639  T  AM8  JET  RAIL  OA 


0  0  0  0  0 


A  640  T  FWD  SIDE  A  FRAME  04  00000 
A  64]  T  AM8  F  STG  VLV  01  00000 
A  642  T  AM8  NEAR  B2  GG  03  00  00 


A  645  T  AMB  FWD  81  04 


0  0  0  0  0 


A  666  T  ADAPT  SAIN  FWD 


A  667  T  ADAPT  SKIN  CTR 
A  668  T  ADAPT  SKIN  AFT 
A  671  T  *3  FWD  WRu-TBG  FRG 
A  674  T  FWD  WRG-T3G  FRG 
A  676  T  VJ  FRG  FWD 
A  677  T  V2  FRG  CTR 
678  T  V2  FRG  SIDE 

A  679  T  1/2  FRG  AFT 

A  682  T  *1  A I G  POD  INSUL  OUT 

A  6S3  T  *1  A I G  POD  INSUL  IN 

A  684  T  *2  AIG  POD  INSUL  OUT 

A  685  T  *2  AIG  POD  INSUL  IN 

A  686  T  »3  AIG  POD  INSUL  OUT 

A  687  T  *3  AIG  POD  INSUL  IN 

A  688  T  *4  AIG  POD  INSUL  CUT 

A  689  1  *4  AIG  POO  INSUL  IN 

A  690  T  *5  AIG  POD  INSUL  OUT 


A  691  T  *5  AIG  POD  INSUL  IN 


A  698  T  U1  Af  T  FRG  INSUL  OUT 


A  649  T  dl  aft  FRG  INSUL  IN 


A  752  T  L02  TANK  SKIN  STA616 


A  753  T  L02  TANK  SKIN  STA575 


A  75A  1  L02  TANK  SKIN  STA640 


A  755  T  L02  TANK  SKIN  STA652 


A  793  T  1.02  TANK  SKIN  STA662 


A  846  T  AEDC  CALOR  B 


A  847  T  ALDC  CALOR  E 


A  848  T  AEDC  CALOR  F 


A  933  T  AEDC  AFT  SHLD  CALOR 


A  9)4  T  AEDC  AFT  SHLD  CAl.OR 


A  935  T  AEDC  AFT  SM>  o  CALOR 
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A  978  T  GE  BOOM  ANT  STRUT 
A  979  T  Gfe  800M  ANT  STRUT 


0  0  0 
0  0  0 


F  771  T  LOX  TK  HE  INLET 

F  773  T  LOX  TK  ULG  STA  540 

F  773  T  LOX  TK  ULG  STA  600 

F  777  T  LOX  TK  ULG  STA  660 

F  780  T  LOX  TK  ULG  STA  720 

F  783  T  LOX  TK  ULG  STA  780 

F  786  T  LOX  TK  ULG  STA  840 

I  334  T  ANALOG  SIG  CONVERTER 
I  535  T  COMPUTER 


0  0  0  0  0 


0  0  0  0  0 


0  0  0  0 


0  0  0 


P  671  T  TH  SECT  AMB  QUAD  4 


0  0  0  0 


0  0  0  0  0  0  0 


B1  T/C  REFER  JUNCT 


0  0  0  0  0 


S  T/C  REFER  JUNCT 


0  0  0  0  0 


ARMA  T/C  REF  JUNCT 


0  0  0 


T  103  T  BOOSTER  T/C  REF 


0  0  0  0  0  0 


T  104  T  POD  2  T/C  REF  JUNCT 


0  0  0 


T  105  T  POO  1  T/C  REF  JUNCT 
T  162  T  V  T/C  REFER  JUNCT 


0  0  0  0 


AE55  DEMONSTRATE  ABILITY  OF 

ROCKET  ENGINE  HEAT  SHIELD  AND 
COOTS  TO  PROTECT  BOOSTER  STRUC 
TURE  INTERIOR  FROM  HEAT  AND 
EXHAUST  GAS  ACCUMULATION. 


222222222222222222 


A  744  I  THRUST  SECT  LITE  B2 


0  0  0  0  0 


A  409  T  BLACK  CALOR  QUAD  I 


A  412  T  BLACK  CALOR  QUAD  IV 
A  438  T  38  GM  CALOR  QUAD  IV 


A  439  T  38  GM  CALOR  QUAD  1 


A  440  T  19  GM  CALUR  QUAD  IV 


A  443  T  19  GM  CALOR  QUAD  I 


A  461  T  VI  HEAT  SHIELD 
A  464  T  THRST  STRUCTURE  SKIN 


A  473  T  HEAT  SHIt  ~  OUTER 


A  476  T  HEAT  SHIELD  INNER 


A  636  T  AFT  SIDE  A  FRAME  Q2 


0000000000000 


A  642  T  AMB  NEAR  B2  G  QJ 
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E  FLIGHT  OBJ.  COMPOSITE  15  HAY  61 

A  *45  T  AM0  FWO  B1  04 
A  692  T  B1  NACELLE  INSUL  FWD 
A  695  T  B2  NACELLE  INSUL  END 
A  696  T  81  NACELLE  INSUL  CTR 
A  699  T  82  NACELLE  INSUL  CTR 

A  696  T  81  NACELLE  INSUL  AFT 

A  *97  T  82  NACELLE  INSUL  AFT 

P  671  T  TH  SECT  AMB  QUAD-* 

T  J  T  S  T/C  REF  JUNCT 
T  6  T  ARMA  T/C  REF  JUNCT 
T  103  T  BOOSTER  T/C  REF 
1  106  T  POO  2  T/C  REF  JUNCT 

T  105  T  POtf  1  T/C  REF  JUNCT 

AE96  DEMONSTRATE  ABILITY  OF  BOOSTER 
SEPARATION  MECHANISM  TO  JETTI¬ 
SON  BOOSTER  STRUCTURE  WITHOUT 
INTERFERENCE  TO  SUSTAINER 
STAGe  SYSTEMS  OPERATIONS. 

I  SIS  A  ACCEL  XF1  DIRECT 

I  516  A  ACCEL  XF2  DIRECT 

I  516  A  ACCELEROMETER  YF1 

I  517  A  ACCELEROMETER  ZF1 

I  319  A  ACCELEROMETER  YF2 

I  520  A  ACCELEROMETER  IF 2 

I  570  X  STAGING  SIGNAL 
M  163  0  BSTR  SEPER * T ION 
M  32  X  CONAX  VALVE  COMMAND 
M  *6X8  STG  LATCH  MSW  01 
M  63  X  B  STG  LATCH  MSta  02 

M  66  X  8  STG  LATCH  NSW  03 

M  *7X0  STG  LATCH  MS*  06 
S  25*  D  SUSTAINER  YAW 

S  237  0  SUSTAINER  PITCH 

5  32  R  ROLL  RATE  GYRO 

S  5*  R  PITCH  RATE  GYRO  SIG 

5  34  R  YAW  RATE  GYRO  SIG 

U  101  A  AXIAL  ACCELERATION 


3  4  8  9  12  13  16  17  18  21  22  23  26  30  32  33  36  40 


0  0  0  0  0 

0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 

0000  0000000000000 
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0 


0  0  0 
0  0 

0  0  0 
0  0  0  0 


111112  2  2 


2  2  2  2  2 


0  0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  0 

O  0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0 

0  '  0  0  0  0 

0  0  0  0  0 

0  0  0  0  0 

0  0  0  0  0 

0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  0 

0  0  O  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  0 


0  0  0  0  0  0 
0  0  0  0  0  0 
0  0  0  0  0  0 
0  0  0  0  0  0 
0  0  0  0  0  0 
0  0  0  0  0  0 

0  0  0  0  0  0 
0 

0  0  0  0  0 


0  0  0  0  0  0 
0  0  0  0  0  0 
0  0  0  0  0  0 
0  0  0  0  0  0 
0  0  0  0  0  0 


0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  0 


0  0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  0 

0  0  0  0  0  3 
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At 57  DEMONSTRATE  ABILITY  OF  RETARD¬ 
ING  ROCKETS  TO  SEPARATE  MAIN 
PROPELLANT  TANK  STRUCTURE  FROM 
RE-ENTRY  VEHICLE  WITHOUT  BUMP¬ 
ING  RE-ENTRY  VEHICLE. 


2211  12222222222222 


513 

A 

ACCEL  XF1  DIRECT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

514 

A 

ACCEL  XF2  DIRECT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

516 

A 

ACCELEROMETER  YF1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

0 

0 

0 

517 

A 

ACCELEROMETER  ZF1 

0 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 
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A 

ACCELEROMETER  YF2 

0 
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0 
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A 

ACCELEROMETER  ZF2 
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X 

yrow  cNG  C0F  S|G 

0 

0 

0 

0 

0 

0 

0 
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0 

0 
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0 
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0 

0 

0 

0 

p 

546 

X 

COMPLETE  COF  RELAY 

0 

0 

0 

0 

0 

0 
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0 

0 
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0 

0 

0 

0 

0 

0 
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52 

R 

ROLL  RATE  GYRO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

s 
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R 

PITCH  RATE  GYRO 

0 

0 

0 

0 

0 

0 
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0 
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0 
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0 

0 
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R 

YAW  RATE  GYRO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

s 

248 

X 

A/P  PG  SWITCH  17 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

s 

248 

X 

RELEASE  N05EC0NE 

0 

u 
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A 

AXIAL  ACCELERATION 
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Y 

1 

X 

SEPARATION  SIG 
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AE59  OBTAIN  DATA  ON  VIBRATION  222 

LEVELS  OF  MGS  COMPONENTS 
AND  ENVIROMENT. 

G  196  0  PB-IP  RADIAL 

G  587  0  POO  WAVEGUIDE 

G  595  0  P8  WAVEGUIPt-RAD 

G  588  P  WAVEGUIDE  PRESSURE  1  000 

G  589  P  WAVEGUIDE  PRESSURE  2  O  0  0 

G  281  V  RB  REFLECT  SET  0  0  C 


AE60  OBTAIN  DATA  ON  TANK-SECTION 
BENDING. 

A  862  0  B2  PUMP  UNIT  Y  AXIS 
A  861  C  32  PUMP  UNIT  l  AXIS 
A  945  0  B2  GIMBAL  BLOCK  T  AX 
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A  9*6  0  #2  YAW  ACT  TIE  PT 
S  52  A  ROLL  RATE  GYRO  S1G 
S  II  R  PITCH  RATE  GYRO  SIG 
S  J*  R  YAW  RATE  GYRO  SIG 


AE61  EVALUATE  EFFECT  ON  MISSILE 
PERFORMANCE  resulting  from 
REMOVAL  OF  NONSTR’JCTURAL 
BULLHEAD  AMO  INSULATION  PAD. 

A  ICE  T  L02  FwD  BLKHO  01 

A  296  T  L02  FwO  Bl KHO  03 

F  1  P  L02  TANK  HELIUM 

f  3  p  Fuel  tank  helium 
F  J*  P  FUEL  PRESS  ORFC  DP 
F  HP  LOX  TK  HE  LN  *  ORFC 
F  1*7  P  LOX  PRESS  ORFC  OP 
F  212  P  FUEL  PRESS  ORFC  IN 
F  2*6  P  B  TANK  HE  BOTTLES  MI 
F  17  T  FUEL  PRE5S  ORFC  IN 

F  97  T  L02  TK  ULG  STA  7B7 

F  1*6  T  LOX  PRESS  ORFC  IN 
F  2*7  T  6  TANK  HE  BOTTLES 
F  371  T  L02  TK  ULG  STA  691 

F  37*  T  L92  Tx  ULG  STA  807 


F  »•*'  T  L02  Tx  ULG  STA  827 
F  J76  I  L02  TX  ULG  STA  1*6 
F  377  T  L02  TX  ULG  STA  867 
F  7  ?  J  T  LOX  TX  ULG  STA  5*0 


F  T7*  T  LOX  TX  ULC  STA  570 


F  775  T  LOX  TX  ULG  STA  600 


F  776  T  LOX  7 X  ULG  STA  630 


F  37?  T  LOX  TX  ULG  STA  660 
F  780  T  LOX  TX  ULG  STA  720 
r  761  7  LOX  TX  ULG  ST*  7*0 


F  782  T  LOX  TX  ULG  STA  HZ 


#**  t  FUEL  TX  HE  S’»  *25 


P  8*5  T  FUEL  tx  it  STA  93> 
f  8*6  r  fuel  tx  he  sta  **5 


mm&mmr 
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PROPULSION  SYSTEM 

PE 51  OBTAIN  DATA  FOR  ANALYSIS  OF  2  2 

PROPUL5ION  SYSTEM  PERFORMANCE 
REPEATABILITY. 

I  513  A  a. CEL  XF 1  DIRECT  0  0 

I  51*  A  ACCEL  XF2  DIRECT  0  0 

I  516  A  ACCEL  YF1  0  0 

I  517  A  ACCEl  YF2  0  0 

I  519  A  ACCEL  IF  1  0  0 

.  520  A  ACCEL  IF 2  0  0 


P  a  P  S  THRUST  CHAMBER  0  0 

P  27  P  VERNIER  FUEL  TANF  0  0 

p  28  p  vi  thrust  chamber  o  o 

P  29  p  vi  thrust  chamber  o  o 

P  30  P  VERM  LR  L02  TANF  0  0 

p  38  p  B2  fuel  Rump  disch  o  o 

p  39  p  si  fuel  pump  disch  c  o 

P  59  P  B2  THRUST  CHAM6EI'  0  0 

P  60  p  31  THRUS •  CHAMBER  O  0 

P  91  P  61  L02  INJ  MANIFOLD  0  0 

P  92  p  82  L02  INJ  MANIFOLD  0  0 

P  185  P  81  TURBOPUMP  GEARBOX  0  0 

P  188  P  82  TURBOPUMP  GEARBOX  0  0 

P  279  P  82  LO  PR  LUO  OIL  MAM  0  0 

p  330  p  S  fuel  pump  oisch  o  o 

P  337  P  SGG  L02  ! NJ  MAN  0  0 

p  3*i  f  s  lube  oil  manifold  c  c 

P  351  o  S  l02  1 NJ  MANIFOLD  C  0 

P  *73  P  di  LO  PR  L'uB  OIL  MAN  C  0 
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010 


PE5*  OBTAIN  DATA  ON  BOOSTER  /.ND  1  1 

SUSTA'NER  engine  differential 
THRUST  RISE  RATES  AND  BOOSTER* 
SUSTAIHER,  ANO  VERNIER  ENGINE 
THRUST  DECAY  RATES  AND  CUTOfF 
CHARACTERISTICS 


I  513  A  ACCEL  XF1  DIRECT  C  0 

I  514  A  ACCEL  XF2  DIRECT  0  0 

I  516  A  ACCELEROMETER  YFl  0  0 

I  517  A  ACCELEROMETER  2F1  0  0 

I  519  A  ACCELEROMETER  YF2  0  0 

I  520  A  ACCELEROMETER  ZF2  0  O 

M  79  A  MSL  AXIAL  ACCEL  FINE 

P  83  a  B2  PUMP  SPEED  0  0 

P  84  B  81  PUMP  SPEED  0  0 

P  349  B  S  PUMP  SPEED  0  0 

P  6  P  S  iHRUST  CHAMBER  0  0 


P  28  P  VI  THRUST  CHAMBER  0  0 

P  29  P  V2  THRUST  CHAMBER  0  0 

P  38  P  32  FUEL  PUMP  DISCH  0  0 

P  39  P  31  FUEL  PUMP  DISCH  0  0 

P  59  P  B2  THRUST  CHAMBER  0  0 

P  SO  P  81  IHRUST  CHAMBER  0  0 

P  9!  P  61  L02  INJ  MANIFOLD  0  0 

P  92  P  82  L02  INJ  MANIFOLO  0  0 

P  330  P  S  FUEL  PUMP  DISCH  0  0 

P  351  P  S  L02  INJ  MANIFOLD  0  0 

P  709  T  SoG  CO’bJSTOR  0.  0 

P  713  T  e!  HAS  GEN  COMBUSTOR  0  0 

P  714  T  82  bAS  CiEN  COhrtUSTCP  0  0 

p  i i 6 i  x  tcl  start  Switch  o  g 

p  347  X  S  CUTOrF  RELAY  0  0 

P  54?  X  81  CUTOFF  RELAY  0  0 

P  546  X  COMPLETE  COF  RELAY  0  o 

p  ; 5-9  X  i ONI T ION  5  TART  r  o 

U  IDl  A  AXIAL  ACCELERATION 

Pf.’b  DETERMINE  SUSTAINC8  OXIDIZER  2  2 

Rump  npsh  During  and  im¬ 
mediately  POL  LOWING  BOOSTER 

ST  AD  IMG, 

H  5  Pc-Ml  bPEtO  CO 
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6  P  S  THRUST  CHAMBER 


0000000000  0  00  0 


P  56  P  S  L02  PUMP  INLET 


OOOOOOCOOOOOOOOOOO 


P  530  T  S  L02  PUMP  INLET 


00000000000000  0  0  0  0 


PEST  OBTAIN  DATA  ON  PROPULSION 

SYSTEM  STARTING  CHARACTERIST¬ 
ICS  AS  DETERMINED  BY  THE  RO.-C-H 
COMBUSTION  CUTOFF  SYSTEM 
DURING  FRFS. 

P  1439  0  S  NAA  RCC  ACCEL 
P  1452  0  81  NAA  RCC  ACCEL 
P  1453  0  B2  NAA  RCC  ACCEL 
«  1437  W  S  RCC  BINARY  COUNTER 
P  1454  W  B1  RCC  BINARY  COuNTR 

P  1455  W  32  RCC  BINARY  COUNTR 

P  11V2  X  81  ROUGH  COMB  CCF 

P  1193  X  82  ROUGH  COME  COF 

p  1438  x  s  rough  comb  cof 


PROPELLANT  FEED  c  STcf  . 


PE60  OBTAIN  DATA  FOR  ANA  SIS  ' 

PROPELLANT  FEED  ST  .  ■  FH  ,-E  FOR* 
MANCE  RF.PEATABIl  . 


11  1112222222222222 


38  P  82  FjEl  FO»p  I .CM 

39  p  81  FUEL  PUMP  C ! SCH 


OOOOOOCOOOOOOOOO 


i.  O  0  0  0  0 


0000000000 


56  P  S  L02  PUMP  INv-rT 


U  CO  0  00  0  0000000000 


91  F  81  L02  INJ  MANIFOLD 


OOOCCOCOOOOOOO 


92  P  B2  LQ2  INJ  MANIFni.D 


oooocooooooooo 


P  330  P  S  FUEL  PUMP  DISCH 


00000000000000  0  0  00 


?  337  P  SGG  L02  INJ  MAN 


OOCOOOOOOOOOOCOOGO 


■>  351  P  S  L02  INJ  MANIFOLD 


0000000000000000  0  0 


I  530  i  S  L02  PUMP  1NIET 


ooooooooooooocoooo 


3f  P  L02  TANK  HEAD 


000000000000000000 


8i  f  ?uel  tank  head 


000000000000000000 


,  RM  NE  T.1AT  C'O.URE  OF  L02 
-M  ,,  ALWE  OOF  s  NOT  CAUSE 
it;  SURE  SURGES  ...ilCH  EXCEED 
S.RU'  TUFSl  LIMITATIONS  OF  THE 

L02  LI  V. 

P  79b  A  1  1  !E  AXIAL  ACCEL 

p  799  A  1.02  LINE  LAT  ACCEL 
P  56  P  S  L02  PUMP  INLET 
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PROPELLANT  UTIL  12  SYS 


UE31  08T*r‘  OAT*.  FOR  ANALYSIS  OF 
CONVAIR  PU  SYSTEM 
PERFORMANCE  REPEATABILITY* 


11111111111 


K  AH  P  PU  VLY  CLS-SERVO 
P  328  D  S  MAIN  FUEL  VALVE 
P  529  D  S  MAIN  L02  VALVE 
U  107  C  PU  SV  AMP  OUT 
U  1107  C  PU  SV  AMP  OUT 
U  80  P  L02  TANK  HEAD 
u  81  P  FUEL  TANK  HEAD 
U  91  V  ERROR  RATIO  DEKOD  OP 
U  1091  V  ERROR  RATIO  Of MOD  OP 


OOOOOOOOOOO 
OOOOOOOOOOO 
0  0  0  0  0 

0  0  0  0  0 

COvOCOOOOOO 
OOOOOOOOOOO 
OOOOOOOOOOO 
OOOOOOOOOOO 


U  409  V  PU  VLV  COHMANC  VOLT 


UE53  OBTAIN  DATA  FOR  ANALYSIS  OF 
AC0U5T ICA  PU  SYSTEM  PERFOR¬ 
MANCE  REPEATABILITY. 

U  80  P  L02  TANK  MEAD 

U  31  »  FUEL  TANK  MEAD 

U  112  V  ACOUSTIC  COUNTER  C>Tp 

■J  113  V  ACOUSTICA  VLV  POS  FB 

U  132  X  AA  STA  COUNTER  OTP 

U  133  X  AA  SCHMITT  TRIGGER 

U  134  X  AA  TIME  SHARD  OSC  OP 

U  135  X  AA  SENSORS  siG 
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0  0  0  0  0  0  0 

0  0  0  0  0  U  0 

0  0  0  0  0 
0  0  0  0  0  0  0 


0  0  0 


0  0  C  0  0  0  0 


UE54  OBTAIN  DATA  ON  PU  VALVE 


1111 


OPERATION, 

U  107  C  PU  SV  AMP  OUT 
U  1107  C  DU  SV  AMP  OUT 


0  0  0  0 


1.  0  0  0 
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AUTOPILOT 
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to  ANY  APPROVLO  NlJ-JER  S  y  s  t  e  v. 
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RE-ENTRY  VEhKLi  /k V/ 


Yl 7 1  EVALUATE  T HE  PLRFORMANCt  OF  1  1 

ARMING  (,  FUZING  SYSTEMS. 


YE72  EVALUATE  PESFORMANLE  OF  THE  RV  1  11 

/HEATING.  l.OAGING.  ABLATION. 

STABILITY,  (i  SEPARATION/. 


YE73  DEMONSTRATE  COMPATIBILITY  OF  2 

THE  RV  WITH  THE  E  SERIES 
MISSILE.  IN  PARTICULAR.  THE 
FlIuHT  CONTROL  SYSTEM. 


YE74  DETERMINE  PERFORMANCE  OF  RV  2  1  1 

/HEATING,  LOADING,  ABLATION. 

STABILITY.  ARMING  i,  FUZING,  & 

SEPARATION./ 


YE  75  utMuNSTRATt  THE  PERFORMANCE  OF  112 

ARMING  6  FUZING  SYSTEM. 


Y 1 76  DETERMINE  THE  PERF.  -AUCE  OF  Ill 

THE  RV  ARMING  AND  FjZING  SYS¬ 
TEMS. 


Yc  7  7  DETERMINE  THE  COMPAT I  3  I E I  Tv  1  1 

OF  THE  RV  wITh  ALL  MISSILE 
SUB-SYSTEMS. 


YE  76  OBTAIN  DATA  ON  PENETRATION  3  3  3  2  3  1 

CHARACTERISTICS  DURING  Rl- 
lNTRY  phase. 


Y  c  7  Y  DEMONSTRATE  R/V  subsystem 
PERFORM  ANCt 


2 


Yfo,  EVALjATE  THE  MARk.  5  ABLE  T  I CN  1 

MAItRIAL  P--PE  ORMANoE  during 
Re-eMRy  « 


YcOl  DcIcRMINE  T  r*  1  F.H,  7 

AtRoD'NAMIv.  mEATINo,  wV/AOING 
A No  S I  Ac  I o I T  t  ij  R  l  -  r  NT- v 

YFoZ  DETlRMINl  T-o  3A-\A  ■  , 

5tPAS-TiDN  A  No,  AnMi  .j  AN’' 

-  o  Z  I  N  o  S  O  O  o  Y  .■  I  L  A  ;>  F  0  •  c  v  A  V.  :  . 
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GUIDANCE 


I  c  7 1  EVALUATE  INlHTIAL  uJIJANCl  2  :  1111111 

SYSTEM  PcHFOR.UNCl  S  ACCOR  .(.V 

/  arma  /  . 


U72  EVALUATE  INERTIAL  GUIDANCE  1  1  1 

SYSTEM  COMPATIBILITY  rITH  ALL 
AsSoC  I  ATEO  MISSILE  3JBSYSTE  •'G 
/ARMA/. 


I  c  73  DETERMINE  PERFORMANCE  OF  A 1 G  2  Z 

ALIGNMENT-COUNTDOWN  SET  AND 
ASSOCIATED  USE  / ARMA/. 


It/A  EVALU«TE  PERFORMANCE  &  ACC  UR A-  1 

CY  oF  THE  GOIOANCL  SYSTcM  1  N- 
CLoOING  MGj  6  GSt  /ARMA/. 

I E  75  EVALUATE  PERFORMANCl  G  *CCURA-  1 

CY  OF  THE  MGS  INCLUDING  COM¬ 
PUTER.  PLATFORM,  ConTROL  UNIT, 

AND  ANALOG  it  uIGITAl  CONVERT¬ 
ERS  /ARMA/. 


I  l  76  otMoNSTRATE  MGS  COMPATIBILITY 
wITn  ALL  ASSOLIATEO  -'IsSLE 
SoosYSTEMS  /ARMA/. 


I E  7  7  DETERMINE  OP£:  ,AL  2  ‘ 

SUITABILITY  0  III 

AL  IGNMENT-luun  , .. -»N  SET 
/ARMA/. 
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SECTION  10 


SECTION  10 
RANGE  DATA 


This  section  presents  a  grouping  of  the  data  which  is  gathered  externally,  to  the  missile,  by 
the  range.  Note  that  this  section  is  presented  by  Areas  of  Interest,  The  following  is  a 
brief  explanation  of  the  format  used  in  this  section. 


AREA  OF  INTEREST 


This  is  a  heading,  which 
identifies  the  area  into 
which  the  DATA  follow¬ 
ing  are  grouped. 


RANGE  SAFETY 

X  9121  Q  RSC  TRANSMITTER 


X  912'',  Q  RSC  CARRIER 


MEASUREMENT  INTERVAL 


REMARKS 


This  provides  an  indication 
of  the  area,  either  in  time  or 
in  function  units,  over  which 
the  DATA  is  to  be  recorded. 


T-l  'N  TO  KC  20 

SIG  ^.jSS 


This  summarises  the 
method  of  data 


presentation  as  well  as 
other  significant  details. 


GRAPH  W/RESOLUTION  OF 
40  KC  AROUND  MEAN 
FREQUENCY 


T-t  MIN  TO  KC 
SIG  LOSS  1 


05% 


UNITS 


OF  FUNCTION 


5  DIRECT  WRITING  RECORDER  - 

\  GRAPH  W/ RESOLUTION  OF 
.  01%  ABOUT  MEAN  CARRIER 
FREQUENCY 


SAMPLING  RATE 


This  is  a  statement  of  the 
required  minimum  data 
sampling  rate  exp.  ;*«ed 
in  data  points  per  a.  'md. 


ACCURACY 


Two  letters  are  included  The  first  denote# 
the  system  instrumented  while  the  latter 
l-.dicatee  the  type  of  measurement  The  four 
numerical  digits  prov  ,«  an  identification  of 
the  measurement  wif;n  the  eyetem  Indicated 
by  the  first  letter 


Thie  expresses  the  desired 
accuracy  in  either  plus  or 
minus  units  ci  function,  or 
ir.  percent  of  actual  value 
measured. 
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APPENDIX  A 

INST  RU  M  E  NT  ATION  C  ON  F IG  U  RAT  ION 
IBM  CODE  KEY 

Master  tabulations  of  all  performance  measurements  applicable  to  all  test  articles  .,re  main¬ 
tained  by  the  Test  Planning  Group.  Operational  tabulations  are  compiled  from  these  masters 
for  individual  missiles.  All  instrumentation  logs  are  maintain  ;d  on  IBM  punched  cards. 

This  facilitates  rapid  sorting,  rearrangement,  and  tabulation  of  measurements  as  required 
for  program  preparation  and  data  analysis.  Such  storage  necessita'es  a  systematic  classifi¬ 
cation  of  the  measurements  and  uniformity  in  method  used  to  deseiibe  the  many  types  of 
measurements.  To  achieve  this,  an  extensive  coding  o;  the  identification,  description,  and 
measurement  parameters  is  necessary.  The  following  is  an  explanation  and  key  for  this 
coding.  Each  section  may  be  identified  in  the  ke\  by  the  section  heading  or  the  IBM  card 
column  number. 

I.  VEHICLE  IDENTIFICATION  (Col.  3) 

This  column  identifies  the  vehicle  oj.  which  the  parameter  being  measured  is  located. 

D .  MEASUREMENT  IDENTIFICATION  (Col .  4- 9) 

A.  Each  measurement  has  a  unique  six-character  identification.  The  first  character 
defines  the  system  within  which  the  measurement  exists.  The  second  character 
defines  the  monitoring  agency.  The  third,  fourth,  and  fifth  characters  are  num¬ 
ber  assignments  which  define  a  particular  measurement  within  the  system  defined 
by  the  first  character.  The  sixth  character  defines  the  type  of  measurement. 


■Type  vT  Measurement  (Col.  9) 
■Number  Assignment  (Col.  6-8) 
-Monitoring  Ageni"  (Col.  5) 
-System  (Col.  4) 

-Vehicle  (Col.  3) 
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J  VEHICLE  SYSTEM  TYPE  OF  MEASUREMENT 

SYMBOL _  (Col.  3) _ (Col.  4)** _  (Col.  9) _ 


A 

Atlas  Booster 

Airframe 

Acceleration 

B 

* 

* 

Rotation  Rate 

C 

Centaur 

* 

Current 

D 

* 

Range  Safety  Command 

Deflection 

E 

* 

Electrical 

Power 

F 

* 

Pneumatic 

Force 

G 

* 

* 

* 

H 

* 

Hydraulic 

Position 

I 

* 

Guidance  (Inertial) 

Intensity 

J 

* 

* 

* 

L 

AGENA  2nd  Stage 

Launcher 

Velocity 

M 

Mercury  Capsule 

Miscellaneous 

Mass 

N  • 

* 

Facilities  and  Site 

Camera  Coverage 

O 

* 

* 

Vibration 

P 

* 

Propulsion 

Pressure 

Q 

* 

* 

Frequency 

R 

* 

* 

Rate 

S 

ABLE 

Flight  Control  (SERVO) 

Strain 

T 

* 

Telemetering 

Temperature 

U 

* 

Propellant  Utilization  4-  Loading 

* 

V 

t 

* 

Voltage 

W 

* 

Weapon  System 

Time 

X 

* 

^  xternal 

Discrete  Position 

Y 

* 

Payload 

Acoustical 

Z 

* 

Azusa  Transponder 

Azimuth 

Note: 

Unassigned 

For  measurement*  made  via 

Atlas  telemetering  s\stem  only. 

MONITORING  AGENCY  (Col.  5) 

0  Telemetering 

1  Direct  Line  (Captive  Test  end  AMR  Landline) 

3  Checkout  and  Validation  Instrumentation 

9  Range  Data 

M  Visual  Panel  Presentations 
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HI.  MEASUREMENT  RANGE  (Col.  35-42) 

This  represents  the  desired  capability  of  the  measuring  system.  "M"  preceding  a 
number  indicates  minus  quantity'. 

IV.  UNITS  OF  FUNCTION  (Col.  43-15) 


AMP 

Amperes 

KPS 

Kilo-pounds 

CPS 

Cycles  per  second 

KPM 

Thousands  of  RPM's 

DB 

Decibles 

LBS 

Pounds 

DBM 

Decibles  above  1  Milliwatts 

MA 

Milliamperes 

DEG 

Degrees  Angular 

MC 

Megacycles 

DGC 

Degrees  Centigrade 

ME 

Milliwatts 

DGF 

Degrees  Fahrenheit 

MR 

Microinches  per  inch 

DGR 

Degrees  Rankin e 

MS 

Milliseconds 

D/S 

Degrees  per  second 

MV 

Millivolts 

E 

Watts 

PIA 

Pounds  per  square  inch  absolute 

F/S 

Feet  per  second 

pid 

Pounds  per  square  inch 

ts2 

Feet  per  second- 

differential 

FTC 

Foot  candles 

PIG 

Pounds  per  square  inch  gage 

FTN 

Foot  ton 

PPS 

Pulses  per  second 

G 

Acceleration  of  Gravity 

PS 

Pounds  per  second 

GPM 

Gallons  per  minute 

PSI 

Pounds  per  square  inch 

GPS 

Gallons  per  second 

RPM 

Revolutions  per  minute 

HR(S) 

Hours 

RS2 

Radians  per  second2 

LN 

Inches 

SPS 

Samples  per  second 

INW 

Inches  of  water 

uv 

’ncrovolts 

ELB 

Inch  pounds 

UA 

Microamperes 

EPI 

Inches  per  inch 

VAC 

Volts,  alternating  current 

KC 

Kilocycles 

VDC 

Volts,  direct  current 

KID 

Thousands  of  pound  per 

VPK 

Peak  volts,  AC 

square  In.  differential 

PRV 

Phase  reversing  AC  voltage 

V.  FREQUENCY  RESPONSE  REQUIRED  (Col.  49-51) 

The  required  response  of  the  measuring  system  in  cycles  per  second  unless  otherwise 
noted  or  implied. 


•«s  •:» t».%j  Tm  «t«a  of  'is  »>**■.*  c#  r*  iv^omai  r.iu 

1*  „  JC  SW  'll  **t  '*{  TiMiM'tt  -  o*  *MUT  :•*  »»  C«  *  =  IWWI  *0  «  u*uno>t]fB  1H0«  rl  **0*:*iVt8  tl  \jm 


gomMmi 


REPORT  NO.  AZC -27-059  QfMmmi 

V 

PAGE  NO.  11-4  GENERAL  DYNAMICS/ASTRONAUTICS 

15  MAY  1961 

SLO  Less  than  1  cycle  per  second 

400  400  cycles  per  second 

1KC  1  Kilocycle  (1000  cycles)  per  second 

2MC  2  Megacycles  (2,000,000  cycles)  per  second 

STP  Step  Function 

UNK  Unknown 

VI.  TYPE  OF  TRANSDUCER  (Col.  52-61) 

•indicates  an  "off  the  shelf"  commercial  transducer.  Thia  is  followed  by  a 
coded  identification  of  the  vendor  and  the  vendor  model  number  if  known. 

Vendor  Code 


WK  Wianco  Engineering  Co.  BLH  Baldwin -Lima  Hamilton 

MASSA  Massa  Laboratories,  Inc.  T  Thermo  Electric  Co.  ,  Inc. 

R-D  Rocketdyne  WAUGH  Waugh  Engineering  Co. 

1 — 1  Indicates  the  transducer  is  the  same  one  as  that  used  for  the  measurement 
number  immediately  following  this  symbol. 

VH.  TRANSDUCER  SERIAL  NUMBER  (Col.  62-66) 

Vm.  TRANSDUCER  LOCATION  (Col  67-70) 

Station  Number  (Col.  67-70) 

Location  by  station  number  to  the  nearest  inch. 

Quadrant  Number  (Col.  71) 

1  Quadrant  I 

2  Quadrant  II 

3  Quadrant  .3 

4  Quadrant  IV 

X  XX  Axis 

Y  YY  Axis 
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FOR  LAND  LINE  AND  CAPTIVE  TEST 

DC.  TYPE  OF  RECORDER  (Col.  30-34) 

A  AM  tape 

D  Sanborn  type  recorder 

E  Eput  meter,  counter 

F  FM  tape 

G  Esterline-Angus-Type  AW  Graphic  Recorder 
L  Panel  Light 

M  Meter 

O  Oscillograph  (CEC) 

P  Printer 

R  EA  Sequence  Recorder 

S  Strip  chart  (Brown,  Speedomax) 

FOR  TELEMETERING  ONLY 

? 

X.  MEASUREMENT  CHANNEL  ASSIGNMENTS  ^Col.  30-34,  on  TLM  only) 

Telemeter  transmitter  number  (Col.  30) 

Subcarrier  channel  numbers  (Col.  31-32) 

1-13,  A,  C,  E 

Pin  number  (Col.  33-34) 

Pin  number  if  commutated  in  telemeter  package 
Pin  number  1  thru  60 

TYPE  OF  MEASUREMENT  (Col.  76,  on  TLM  only) 

P  Prin;..rv  -  .An  original  measurement  with  one  transducer,  the  output  of 
which  is  sent  to  only  one  telemetering  package. 

M  Muit'pie  -  When  a  measurement  is  picked  up  by  one  transducer  but  sent 
over  two  or  more  telemetering  packages  the  original  measure¬ 
ment  is  considered  primary  and  the  repeated  ones  considered 
nultiple . 

*5  -**,*♦**'  -'•»  m*  *■#  *+*  *  *tc  sT*'«i-  *  -  y*  v\{ 

.  i  r  >r:’  *•*'  '*■*  %■  >»  >*  :J  w  n:  **»*;■*  .»  t*  l** 
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SPECIAL  CODING  (Col.  76.  on  TLM  only) 

C  Installation  Drawing/Wiring  Diagram 
XI.  OBJECTi'  ^/INSTRUMENTATION  COMPOSITE 
A.  v;hjective  Coding 


1.  The  coding  system  for  test  objectives  has  been  developed  to  provide  a  rapid 
means  of  identification  and  handling  of  a  large  number  of  objectives.  Coded 
objectives  are  listed  along  with  the  instrumentation  required  for  accomplish¬ 
ment. 


X 


System  (Alphabetical) 
Missile  Series  (Alphabetical) 
Objective  (Numerical  1-99) 


2.  Letters  used  to  identiiv  he  system  are  identical  to  those  used  to  identify  the 
system  described  in  S*  M  m  II  of  the  code  key. 


B.  Standard  Objective  Terminology 

Each  objective  will  contain  one  of  the  following  five  key  terms.  These  terms  de¬ 
fined  below  will  establish  a  standard  datum  for  uniform  interpretation  of  test 
objectives. 

1.  DEMONSTRATE  (DEM)  denotes  the  occurrence  of  an  action  or  an  event  during 
a  test.  The  accomplishment  of  this  type  objective  requires  a  qualitative  an¬ 
swer.  The  answer  will  be  derived  through  the  relation  of  this  action  or  event 
to  some  other  known  information  or  occurrence.  This  category  of  objective 
Implies  a  minimum  of  airborne  instrumentation,  and/or  that  the  information 
be  obtained  external  to  the  missile. 

2.  DETERMINE  (PET)  denotes  the  measuring  of  performance  of  any  unit  or 
system.  This  category  implies  the  quantitative  investigation  of  overall  opera¬ 
tion  which  includes,  generally,  instrumentation  for  measuring  basic  inputs 
and  outputs  of  the  unit  or  system.  The  information  obtained  should  indicate 

to  what  extent  the  system  is  operating  as  designed.  The  instrumentation 
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should  allow  performance  deficiencies  to  be  isolated  to  either  the  system  or 
to  the  system  inputs. 

3.  EVALUATE  (EVAL)  denotes  the  measuring  of  performance  of  any  unit  or 
system  as  well  as  the  performance  and/or  inter-action  of  its  sections  or 
subsystems  that  are  under  investigation. 

The  accomplishment  of  objectives  of  this  type  requires  quantitative  data  on 
the  performance  of  both  unit  or  system  and  its  sections  or  subsystems. 
Instrumentation  for  this  category  generally  includes  measuring  basic  inputs 
and  outputs  of  the  unit  or  system  as  well  as  basic  inputs  and  outputs  of  its 
sections  or  subsystems.  The  performance  levels  of  the  sections  or  subsys¬ 
tems  will  then  be  analyzed  for  their  contribution  toward  performance  of  the 
unit  or  system.  This  category  will  provide  the  most  detailed  information  of 
any  of  these  categories. 

4.  OBTAIN  DATA  (OBTN)  denotes  gathering  engineering  information  which  is  to 
be  measured  to  augment  the  general  knowledge  required  in  the  development 
of  the  over-all  weapon  system.  This  category  may  also  be  used  for  supple¬ 
mental  investigations  such  as  environmental  studies,  ascertaining  k  factors, 
ground  equipment  studies,  etc.  The  degree  of  instrumentation  is  not  implied 
by  this  definition;  individual  objectives  will  indicate  extent  of  instrumentation 
required. 

5.  ESTABLISH  (ESTB)  denotes  gathering  engineering  information  for  the  devel¬ 
opment  of  ground  procedures  and  operating  techniques.  Objectives  in  this 
category  are  not  necessarily  dependent  on  analytic  studies. 
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_A  JB 


A/B 

AIRBORNE 

B-0 

BOIL  OFF 

A/P 

AUTCFILOT 

B  &  S 

BOOSTER  &  SUSTAINER 

AC 

ALTERNATING  CURRENT 

BAT 

BATTERY 

ACA,  AA 

ACCUSTICA 

BCN 

BF.ACON 

ACCEL 

ACCELERATION 

BGG 

BOOSTER  GAS 

ACCRY 

ACCESSORY 

GENERATOR 

ACLMTR 

ACCELEROMETER 

BHD 

BULKHEAD 

ACTR 

ACTUATOR 

BK 

BREAK 

A'JUM 

ACCUMULATOR 

BKHS 

BLOCKHOUSE 

ADAPT 

ADAPTER 

BLWS 

BELLOWS 

ADF 

AERONUTRONICS  DIV .  OF  FORD 

BRG 

BEARING 

AEDC 

ARNOLD  ENGINEERING 

BRKT 

BRACKET 

DEVELOPMENT  CENTER 

BSTFv 

BOOSTER 

AFCRC 

AIR  FORCE  CAMBRIDGE 

BTL 

BOTTLE 

RESEARCH  CENTER 

BYP 

BYPASS 

AFSWC 

AIR  FORCE  SPECIAL 

WEAPON  CENTER 

r 

\GC, 

AUTOMATIC  GAIN  CONTROL 

\1G 

ALL  INERTIAL  GUIDANCE 

C 

HUNDREDS 

vLTR 

ALTERNATE 

C-0;  COF 

CUT  OFF 

VMB 

AMBIENT 

CALEB 

CALIBRATE 

lMPL 

AMPLIFIER 

CALOR 

CALORLMETER 

VNG 

ANGLE 

CH 

CHILL 

vNT 

ANTENNA 

CHAN 

CHANNEL 

sPS 

ACCESSORY  POWER 

CHM 

CHAMBER 

SUPPLY 

CKT 

CIRCUIT 

vSC 

AN  ALOG  SIGNAL  CONVERTER 

CLS~ 

CLOSED 

BSY 

ASSEMBLY 

CLSG 

CLOSING 

.TT 

Ai  i  IT  I  DE 

CMD 

COMMAND 

kUD 

AUDIO 

CM  PST 

COMPOSITE 

vUX 

AUXILIARY 

COMB 

COMBUSTION 

iVG 

AVERAGE 

COMPT 

COMPARTMENT 

X 

axis 

CONV 

CONVERTER 

z 

AZIMUTH 

CTI 

CONTROL 

CTR 

CENTER 

JB 

CY 

CYCLE 

CTL 

CYLINDER 

BOOSTER 

/u 

BACKUP 

1 

BOOSTER  #1 

2 

BOOSTER  #2 
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DC 

DIRECT  CURRENT 

GM 

GRAM 

DCDR 

DECODER 

GPM 

GALLONS  PER  MINUTE 

DEFLN 

DEFLECTION 

GND 

GROUND 

DEFLR 

DEFI^CTOR 

gn2 

GASEOUS  NITROGEN 

DEMOD 

DEMODULATOR 

go2 

GASEOUS  OXYGEN 

DESTR 

DESTRUCTOR 

DG 

DISPLACEMENT  GYRO 

H 

DI 

DISCRETE  INTEGRATOR 

ms 

DISCRETE 

H/D 

HOLDDOWN 

DISCH 

DISCHARGE 

HE 

HELIUM 

DISCON 

DISCONNECT 

HI 

HIGH 

DISPL 

DISPLACEMENT 

HORZ 

HORIZONTAL 

DN 

DOWN 

HPD 

HYDRAULIC  PUMP 

DO 

^ROP  OUT 

DISCHARGE 

DP 

DIFFERENTIAL  PRESSURE 

HFU 

HYDRAULIC  PUMPING  UNIT 

HS 

HYDRAULIC  SUPPLY 

JL 

HSP 

HELIUM  STORAGE  PANEL 

HT 

HEAT 

EMER 

EMERGENCY 

HTR 

HEATER 

ENG 

ENGINE 

HYD 

HYDRAULIC 

ETP 

ENGINE  TEST  PANEL 

EXHqT 

EXHAUST 

I 

EXT 

EXTERNAL 

IF 

INTERMEDIATE  FREQUENCY 

IGN 

IGNITOR  OR  IGNITION 

INFO 

INFORMATION 

F,  FUL 

FUEL 

INJ 

INJECTOR  OR  INJECTION 

FAIL 

FAILURE 

INI: 

INLET* 

FF 

FEEDBACK 

INST 

INSTRUME  NT  ATION 

FIL 

FILAMEN1 

IN5UL 

INSULATION 

FIN 

FINE 

INT 

INTERNAL 

FREQ 

FREQUENCY 

INVTR 

INVERTER 

FRG 

FAIRING 

FV 

FUEL  VALVE 

J 

FWD 

FORWARD 

JET 

JETTISON 

G 

JUNCT 

JUNCTION 

GEN 

GENERATOR 

K 

GG 

GAS  GENERATOR 

K 

THOUSANDS 
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& 


u 


Ci.  * 

P 


L,  LCrlR 

I PUNCHER 

P 

PRESSURE 

LKN 

LOCKIN 

PB 

PULSE  BEACON 

LN 

LINE 

PB-IP 

PULSE  BEACON-IMPACT 

LNG 

LONG 

PC 

PREDICTOR 

LNo 

LIQUID  NITROGEN 

PCH 

PITCH 

LONG 

LONGITUDINAL 

PCT 

PERCENT 

l02 

LIQUID  OXYGEN 

PCU 

PRESSURIZATION  CONTROL 

lx" 

LIGHT 

UNIT 

LvB 

LUBE 

POt  PRGR 

PROGRAMMER 

LVL 

LEVEL 

PH 

PHASE 

PNEU 

PNEUMATIC 

M_ 

POS 

POSITION  OR  POSITIONER 

PPS 

PULSES  PER  SECOND 

MAG 

MAGNETRON 

PRESD 

PRESSURIZED 

MAN 

MANUAL 

PRESS 

PRESSURIZATION 

MAN 

MANIFOLD 

PRG 

PURGE 

MANO 

MANOMETER 

PROP 

PROPELLANT 

MC 

MEGACYCLES 

PROP  VLVS 

PROPELLANT  VALVES 

MSL 

MISSILE 

PS 

POUNDS  PER  SECOND 

M£W 

MIC  ROSWTTC  H 

PS 

POWER  SUPPLY 

MULT 

MULTIPLIER 

PIT 

PROPELLANT  UTILIZATION 

PUV 

PROPELLANT  UTILIZATION 

N 

VALVE 

PWR 

POWER 

NAA 

NORTH  AMERICAN 

PWRSU? 

POWER  SUPPLY 

AVIATION 

NO. 

NUMBER 

_Q_ 

Q 

GE  YAW  RATE 

0 

QUAD 

QUADRANT 

OP 

OPTICAL  PROBE, 

R 

OUTPUT,  OPERATIONAL 

OPN 

OPEN 

R 

ROLL 

OPER 

OPERATIONAL 

RAD,  RD 

RADIAL 

ORFC 

ORIFICE 

RB 

RATE  BEACON 

osc 

OSCILLATOR 

RB-TP 

RATE  BE  \C  ON-IMPACT 

OTP 

OUTPUT 

PREDICTOR 

OUTBR 

OUTBOARD 

RCC 

ROUGH  COMBUSTION 

CUT-OFF 
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REDNT 

REDUNDANT 

T/C 

THERMOCOUPLE 

REF 

REFERENCE 

TAB 

TABULATION 

D 

REG 

REGULATOR 

TACH 

TACHOMETER 

REGS 

REGULATORS 

TANG 

TANGENTIAL 

REL 

RELAY 

TCC 

TEST  CONDUCTOR'S 

D 

RESVR 

RESERVOIR 

CONSOLE 

RF 

RADIO  FREQUENCY 

TEMP 

TEMPERATURE 

RG 

RATE  GYRO 

THR 

THRUST 

RNG 

RANGE 

TK 

TANK 

RSC 

RANGE  SAFETY 

TLM 

TELEMETER 

COMMAND 

TMR 

TIMER 

RV 

RE-ENTRY  VEHICLE 

TOPG, 

TOPPING  | 

,D 

1  v. 

(NOSEC  ONE) 

TPNG 

TOT 

TOTAL 

S 

TRG 

TRAJECTORY 

S 

SUSTAINER 

U 

1  D 

1  V  . 

SA 

SERVO  AMPLIFIER 

SECT 

SECTION 

U 

UPPER 

f 

,D 

SEP 

SEPARATION 

UMBL 

UMBILICAL 

SEQ 

SEQUENCE 

UP 

UPPER 

SGG 

SUSTAINER  GAS  GENERATOR 

SHLD 

SHIELD 

V 

SIG 

SIGNAL 

SNERS 

SENSORS 

VI 

VERNIER  ENGINE  #1 

SNSR 

SENSOR 

V2 

VERNIER  ENGINE  #2 

SOL 

SOLENOID 

VDC 

VOLTS  DIRECT  CURRENT’ 

SRV  VLV 

SERVOVALVE 

VEL 

VELOCITY 

STA 

STATION 

VERN 

VERNIER 

D 

STP 

STOP 

VERT 

VERTICAL 

STRUC 

STRUCTURE 

VD3N 

VIBRATION 

SUP 

SUPPLY 

VLV 

VALVE 

SUS 

SUSTAINER 

VS 

VERSUS 

!  D 

SW 

SWITCH 

SYS 

SYSTEM 
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WRG 

w 

WIRING 

WT 

WEIGHT 

X 

X 

TRANS 

xerr 

EXCITATION 

XCNGR 

EXCHANGER 

XDCR 

TRANSDUCER 

XDCRSUP 

TRANSDUCER  SUPPLY 

XFER  SYS 

TRANSFER  SYSTEM 

XFER 

TRANSFER 

XMTR 

TRANSMITTER 

XPL 

EXPLOSIVE 

XPNDR 

TRANSPONDER 

XST 

EXHAUST 

XTAL 

CRYSTAL 

XVERS 

TRANSVERSE 

XVTR 

TRANSVERTER 

Y-R 

Y 

YAW  ROLL 

Z 

Z 

LONGITUDINAL  MISSILE 
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M 

T 

P 

c 

s 

E 

Y 

I 

P 

P 

Y 

AN 

P 

c  u 

E 

N 

L 

s 

SO 

E 

DESCRIPTION 

K  P 

N 

0 

X 

TIMING  PIP 

PEN 

1 

SPARE 

PEN 

2 

s 

1372 

X 

PRESSURIZE  VERN  TANK 

600P110L 

PEN 

3 

11*13 

p 

1161 

X 

TCC  START  SWITCH 

P2368 

PEN 

4 

11.13 

p 

1549 

X 

IGNITION  START 

201U1P100J 

PEN 

3 

11.13 

p 

1545 

X 

S  IGN  STAGE  CONTROL 

201U1P101B 

PEN 

6 

11.13 

p 

1544 

X 

VERNIER  CONTROL 

201U1P100A 

PEN 

7 

11.13 

p 

1156 

X 

31  TBN  OVRSPEED  TRIP 

600J114F 

PEN 

8 

11*13 

p 

1157 

X 

62  TdN  OVRSPEED  TRIP 

60GJ114H 

PEN 

9 

11*13 

p 

1566 

X 

S  TBN  OVERSPEED  TRIP 

201U3P1E 

PEN 

10 

11.13 

p 

1347 

X 

B1  CUTOFF  RELAY 

201U1P100D 

PEN 

j  1 

11.13 

p 

1546 

X 

B2  CUTOFF  RELAY 

201U1P100C 

PEN 

12 

11*13 

p 

1347 

X 

S  CUTOFF  RELAY 

201U1P100F 

PEN 

i: 

11*13 

p 

1785 

X 

B  SECONDARY  SHUTDOWN 

2G1U1P100T 

PEN 

14 

13 

p 

1785 

X 

B  SECONDARY  SHUTDOWN 

201U1P100T* 

PEN 

14 

11 

p 

1164 

X 

TCC  ENGINE  COF  SW 

P23B12 

PEN 

15 

11 

p 

1164 

X 

TCC  ENGINE  COF  SW 

P23B27 

PEN 

15 

>  3 

p 

1155 

X 

OBSERVER  CUTOFF 

PSA  30 

PEN 

16 

1  .13 

p 

1548 

X 

COMPLETE  COF  RELY 

2°  lUlP lOOE* 

PEN 

17 

11 

p 

1548 

X 

COMPLETE  COF  RELY 

201U1P101V* 

PEN 

17 

13 

p 

1598 

X 

VERNIER  CUTOFF  RELAY 

201UIP100E 

PEN 

18 

11.13 

SPARE 

PEN 

19 
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SPARE 

PEN 

20 

timing  pip 

PEN 

21 

M 

o 

o 

o 

X 

MsL  ONE  INCH  MOTION 

P948D 

PEN 

22 

11,13 

N 

1335 

X 

SlG  CH  LOX  DISCH  VLV 

PlOiL 

PEN 

23 

11,13 

N 

1336 

X 

SLG  CH  LOX  DISCH  VLV 

200P101P 

PEN 

24 

11,13 

N 

1337 

X 

SLG  CH  LOX  INLET  VLV 

200P101T 

PEN 

25 

11,13 

N 

1338 

X 

SLG  CH  LN2  INLET  VLV 

200P1C1R 

PEN 

26 

11,13 

N 

1339 

X 

SLG  CH  GN2  INLET  VLV 

2 Q0P101N 

PEN 

27 

11,13 

S 

1372 

X 

PRESSURIZE  VERN  TANK 

600P110L 

PEN 

28 

11 

S 

1372 

X 

PRESSURIZE  VERN  TANK 

600U1P3J 

PEN 

28 

13 

S 

1373 

X 

BOOSTER  CUTOFF 

600U1P3C 

PEN 

29 

11,13 

S 

1374 

X 

sustainer  cutoff 

600U1P3B 

PEN 

30 

11,13 

S 

1376 

X 

vernier  Cutoff 

600U1P3A 

PEN 

31 

11,13 

P 

1225 

X 

engine  control  ready 

201U1P102A 

PEN 

32 

11,13 

P 

1226 

X 

PNEUMATICS  CUT0FP 

TB102-30 

PEN 

33 

11.13 

SPARE 

PEN 

34 

SPARE 

PEN 

35 

SPARE 

PEN 

36 

P 

1688 

X 

VERNIER  ENG  PURGE 

P11W* 

PEN 

37 

11,13 

P 

1227 

X 

LOX  DOME  PURGE 

P  1  IK# 

PEN 

38 

11,13 

P 

1228 

X 

IGNITER  FUEL  PURGE 

PilV* 

PEN 

39 

11,13 

SPARE 

PEN 

40 

TIMING  PIP 

PEN 

41 
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s 

1235 

X 

PROGRAMMER  RUN  TIME 

TB301-187 

PEN 

42 

1a,  13 

s 

1370 

X 

STAGING 

600J101K 

PEN 

43 

11 

s 

1370 

X 

STAGING 

600U1P4AC 

PEN 

43 

13 

s 

1371 

X 

BOOSTER  JETTISON 

600U1P3V 

PEN 

44 

11,13 

p 

1231 

X 

LOX  100*  SLUG  COM 

203U4P  1 0 1 A 

PEN 

45 

11,13 

p 

1229 

X 

LOX  high  topping 

20JU4P101B 

PEN 

46 

11,13 

p 

1230 

X 

LOX  LOW  TOPPING 

203U4P101C 

PEN 

47 

11,13 

s 

1375 

X 

vshps  backup  signal 

600U1P4P* 

PEN 

48 

11,13 

SPARE 

PEN 

49 

s 
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X 

EJECT  RV  UMBILICAL 

TB2C1-31 

PEN 

50 

11,13 

s 

1378 

X 

RV  JETTISON 
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51 

11,13 

5 

1379 

X 

FIRE  RETRO  ROCKETS 
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52 

11,13 

SPARE 

PEN 

53 

N 

1335 

X 

SLG  CH  LOX  DISCri  VLV 
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PEN 

54 

11,13 

N 

19  3  2 

X 

LOX  TOPPING  VLV  CLSO 

200P101E 

PEN 

55 

11*13 

N 

1933 

X 

LOX  TCPu  VLV  OPEN 

200P101C 

PEN 

56 

11*13 

N 

13  3  7 

X 

SLG  CH  LOX  INLET  VLV 

2  OOP  1 0  1  S 

PEN 

5? 

11,13 

N 

1336 

X 

SLG  CH  LOX  VENT  VLV 

2  OOP  10  1C 

PEN 

58 

’1,13 

N 

1356 

X 

SLG  CH  LOX  LOW  LEvEl 

2C0P  1C  1  V 

PEN 

59 

11,13 

N 

1979 

X 

pkEss  vlv  closed 

2  OOP  10  1M 
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60 
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PEN 

61 

!J 

120  7 

X 
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6c 
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X 
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PEN 

o  3 

11*1? 
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PEN 

64 

11*13 
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X 
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65 

13 

u 
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65 

11 

u 
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11 
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FOREWORD 


This  report  has  been  publ'  ihed  in  accordance  with  contractual 
requirements  as  cited  in  Convair- Astronautics  Report  ZM-7-289. 
It  describes  the  instrumentation  released  for  Missile  3-E  as  of 
30  July  I960. 

Information  presented  here  will  be  used  by  Air  Force,  Associate 
Contractors,  Design,  Opera* .on,  and  Field  Test  Groups.  Meas¬ 
urement  modification  will  either  originate  in  the  Instrumentation 
Planning  Group  or  will  be  submitted  as  a  recommendation  to 
this  group. 
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SUMMARY 


The  Instrumentation  configuration  for  this  missile  has  been  established 
through  a  study  of  program  test  objectives,  systems  analysis,  and 
operating  considerations.  A  discussion  of  missile  instrumentation  and 
associated  characteristics  has  been  summarized  in  Report  A.ZC-27-059. 
For  a  detailed  description  of  the  various  missile  systems,  test  objectives, 
and  general  test  program  see  Report  AZC-27-008. 

The  specific  measurements  to  be  transmitted  via  telemeter  have  been 
tabulated  and  are  listed  in  Sections  8  and  9  in  terms  of  instrumentation 
system  and  telemeter  channel  assignments . 

In  addition  to  the  telemetry,  the  landline  instrumentation  program  for 
this  missile  has  been  included  in  this  report  in  the  form  of  a  master 
tabulation  of  landline  measurement  characteristics ,  (Section  10) . 


To  clarify  specific  measurements,  instrumentation  location  schematics 
have  been  includeu  in  Report  AZC-27-059,  Section  7 . 


*  \ 

•*3 
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REASONS  FOR  REVISION  !'A"  CHANGES 


Da  order  to  gain  data  on  the  performance  of  the  MA-3  turbopump  ...be  oil  and  pressuriza¬ 
tion  systems  during  flight,  3  lube  oil  pressure  measurements  were  switched  from  land- 
line  to  telemetry . 


ME  AS.  NO.  DESCRIPTION  CHANNEL 

DELETE: 


P1279P 

P1341P 

P1473P 


B2  LO  PR  LUBE  OIL  MAN 
S  LUBE  OIL  MANIFOLD 
B1  LO  Pit  LUBE  OIL  MAN 


ADD: 


P279P 

P341P 

P473P 


B2  LO  PR  LUBE  OIL  MAN 
S  LUBE  OIL  MANIFOLD 
B1  LO  PR  LUBE  OIL  MAN 


?  11.43 
2.11.47 
2.11.45 


The  turbopump  speeds,  RCC  accelerometers  and  binary  counter  outputs  will  be  re¬ 
corded  during  FRF's  to  gain  data  on  rough  combustion  and  other  thrust  chamber  and 
turbopump  phenomena.  The  pump  speeds  and  accelerometers  will  be  record  i  on  AM 
tape.  Thrust  chamber  pressure  and  Pr C  counter  outputs  are  to  be  recorded  on  oscil- 


lographs . 

ADD: 

P1083B 

B2  PUMP  SPEED 

P1084B 

B1  PUMP  SPEED 

P1349B 

S  PUMP  SPEED 

P14390 

S  NAA  RCC  ACCEL 

P 14520 

31  NAA  RCC  ACCEL 

P14530 

B2  NAA  RCC  ACCEL 

P1437W 

S  RCC  BINARY  COUNTER 

P1454W 

B1  RCC  BINARY  COUNTER 

TNIS  MATERIAL  CONTAINS  INKWSATION  AFSICTIM  TM(  NATIONAL  DC  TINS!  OS  i  HK  UNITED  STATES  WITHIN  TNI  MAKtM  Of  THE  (VIONANE  LAWS,  YITU 
It,  U  S.C  ,  SECTIONS  71?  AND  AM  THE  TUMHISSHM  ON  HVEUTION  OS  WHICH  HI  ANY  MANNER  TO  AN  UNAUTHONIKB  PERSON  IS  MOHIKTED  IT  UW. 
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ME  AS.  NO. 

DESCRIPTION 

CHANNEL 

ADD: 

P1455W 

B2  RCC  BINARY  COUNTER 

P185P 

B1  TURBOPUMP  GEAR  BOX 

2.11.49 

P188P 

B2  TURBOPUMP  GEAR  BOX 

2.11.51 

ID.  In  order  to  assure  that  the  orifices  have  been  properly  sized  in  the  booster  gas  gen¬ 
erator  L02  feed  lines: 

ADD: 

P 100 IP 

B1  lo2  PUMP  INLET 

P1002P 

B1  FUEL  PUMP  INLET 

P1003P 

B2  L02  PUMP  INLET 

P1004P 

B2  FUEL  PUMP  INLET 

P1020T 

B1  LQ2  PUMP  INLET 

P155P 

B1  GAS  GEN  COMBUSTOR 

1.12.23 

P184P 

B2  GAS  GEN  COMBUSTOR 

1  12.33 

PI  15  IT 

FUEL  TK  @  STA  1043 

DELETE: 

P419P 

B1  GG  L02  INJ  MAN 

P420T 

B2  GG  L02  INJ  MAN 

IV.  To  allow  evaluation  of  revised  L09  slug  system,  2  temperature  and  2  pressure  meas¬ 
urements  have  been  added : 


ADD: 

P1189P 

B1  GAS  GEN  L02  LN 

P1190P 

B2  GAS  GEN  LG2  IN 

P1204T 

B1  TOPPING  LINE  OUT 

P1205T 

B2  TOPPING  LINE  OUT 

THIS  MAIttlAl  CONTAINS  HWOMMTlON  ifUCTIHS  TH(  NAfiOH/H  OfflWt  Of  fit  WHO  STIflt  WMTM?M  THt  MLVffWG  Of  TMt  UIKMASt  UW*  tfTtf 
II  V  S  C  ‘KliOM  «  AWC  THt  TMWSHIWIOH  0*  SIVtUTlOW  Of  WHICH  IH  kn  1  kUNWtl  *'?  W  U»*UTHO*IZIP  n*tOM  It  fHOMIIIItC  ft  UW 
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V.  IBM  difficulties  make  it  desirable  to  assign  different  measurement  numbers  for  the  new 
C  VA  dual  LC2  tanking  probes . 


ME  AS.  NO. 

ADD: 

DESCRIPTION 

U.1208X 

L02  100%  SLUG  COF-2 

U1209X 

L02  TOPG  HI  CTL-2 

U1210X 

L02  TOPG  LO  CTL-2 

U1211X 

L02  95%  RAPID  LOAD-2 

VI.  The  following  rough  combustion  control  cutoff  signals  will  be  monitored  to  a.  certain 
type  and  timing  of  shutdown  for  failure  analysis  purposes.  Measurement  P1785X  was 
added  to  validate  the  booster  secondary  shutdown  system  timer: 


ADD: 

P1192X 

B1  ROUGH  COMB  CUTOFF 

P1193X 

B2  ROUGH  COMB  CUTOFF 

P1438X 

S  ROUGH  COMB  CUTOFF 

P1785X 

B  SECONDARY  SHUTDOWN 

ms  Matts uu.  corn* tits  m’ommtkm  t*  mtiomu  o*rtw  o*  mmited  states  withia  the  uumm  a  m  espkmaoc  u* s.  tku 
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1  OE  1  ^  j  !  3  :•  1 
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S  2»g  j  X  RELEASE  PAYLOAD  j  1  j  1 3  3 

Sx  548  i X  j jj  COMPLETE  cor  RELAY  1  !  13  |  5 
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- - — 
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FOREWORD 


This  report  has  been  oublished  in  accordance  with  contractual  require¬ 
ments  as  cited  in  Convair- Astronautics  Report  ZM-7-289.  It  describes 
the  instrumentation  released  for  Missile  4-E  as  of  16  August  1960. 

Information  presented  here  will  be  used  by  Air  Force,  Associate  Con¬ 
tractors,  Design,  Operation,  and  Field  Test  Groups.  Measurement 
modification  will  either  originate  in  the  Instrumentation  Planning  Group 
or  will  be  submitted  as  a  recommendation  to  this  group . 


THIS  M4TERIA!.  CONTAINS  INFORMATION  AFFECTING  THE  NAIiGNAl  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING  OF  THE  ESPIONACi  "S,  TFTtE 


tONVAIR-A 


REPORTING.  AZC-27-059-4 
^  PAGE  NO.  iii 


16  August  1960 


TABLE  OF  CONTENTS 

FOREWORD 

TABLE  OF  CONTENDS 

SUMMARY 

REASONS  FOR  REVISION  "A"  CHANGES 
TABULATIONS 

Telemetered  Measurements  by  System 
Telemetered  Measurements  by  Channel 
Landline  Instrumentation 


Page 


1-1 


V 


THIS  MATERIAL  CONTAINS  INFORMATION  AFFECTING  THE  N4JJ0NAL  UtFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING  OF  THE  ESPIONAGE  LAWS,  TITLE 
18.  use,  SECTIONS  793  AND  784,  THE  T*AN$MIS3IOft«OX  r,ON-OE-  WHIG*  IN  A*Y.  MANNER  E0L  AN  UNAUTHORIZED  PERSON  IS  PROHIIlTED  8T  LAW 


i 


cSwairtStronaIM 


REPORT  NO.  AZC- 27-059-4 
PAGE  NO.  1-1 
3  May  1960 


SUMMARY 


The  instrumentation  for  this  missile  has  been  established  to  support  test  objectives,  systems 
analysis,  and  operating  considerations.  A  discussion  of  missile  instrumentation  and  associ¬ 
ated  characteristics  has  been  summarized  in  Report  AZC-27-G59.  For  a  detailed  description 
of  the  various  missile  systems,  test  objectives,  and  general  te,m  program  see  Report  AZC- 
27-043. 

The  specific  measurements  to  be  transmitted  via  telemeter  Lave  been  tabulated  and  are  listed 
in  Sections  8  and  9  in  terms  of  instrumentation  system  and  ‘elemeter  channel  assignments. 

In  addition  to  the  telemetry,  the  landiine  instrumentation  program  for  this  missile  has  been 
included  in  this  report  in  the  form  of  a  master  tabulation  of  landline  measurement  charac¬ 
teristics,  (Section  10).  To  clarify  specific  measurements,  instrumentation  location  sche¬ 
matics  have  been  included  in  Report  AZC-27-059,  Section  7. 
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REASONS  FOR  REVISION  "A"  CHANGES 


I.  In  order  to  gain  data  on  the  performance  of  the  MA-3  turbopump  lube  oil  and  pressuriza¬ 
tion  systems  during  flight,  3  lube  oil  pressure  measurements  were  switched  from  land¬ 
line  to  telemetry 


ME  A3  NO. 

DESCRIPTION 

CHANNEL 

DELETE: 

P1279P 

B2  LO  PR  LUBE  OIL  MAN 

P 134  IP 

S  LOBE  OIL  MANIFOLD 

P1473P 

B1  LG  PR  LUBE  OIL  MAN 

ADD: 

P279P 

B2  LO  PR  LUBE  OIL  MAN 

2.  11.43 

P341P 

S  LITE  OIL  MANIFOLD 

2.11.47 

°473P 

B1  LO  PR  LUBE  OIL  MAN 

2.11.45 

II  The  turbopump  speeds,  RCC  accelerometers  and  binary  counter  outputs  will  be  recorded 
during  FRF's  to  gain  data  on  rough  combustion  and  other  thrust  chamber  and  turbopump 
phenomena  The  pump  speeds,  RCC  accelerometers,  and  RCC  counter  outputs  will  be 
recorded  on  AM  tape  Thrust  chamber  pressure  will  be  recorded  on  oscillograpn. 


ADD 

P1093B 

B2  PUMP  SPEED 

PIGS. B 

B 1  PUMP  SPEED 

P1349B 

S  PUMP  SPEED 

P 14 ) 

S  NAA  RCC  ACCEL 

P 14520 

B 1  NAA  RCC  ACCEL 

P 14530 

B2  NAA  RCC  ACCEL 

P1437W 

S  RCC  BINARY  COUNTER 

P 1454W 

B 1  ROC  BINARY  COUNTER 

P1455W 

R2  RCC  BINARY  COUNTER 

P1S5P 

B 1  TURBOPUMP  GEAR  BOX 

P1SSP 

B2  TURBOPUMP  GEAR  BOX 
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m.  In  order  to  assure  that  the  orifices  have  been  properly  sized  in  the  booster  gas  gen¬ 
erator  L02  feed  lines: 


MEAS.  NO. 

DESCRIF1TON 

CHANNEL 

ADD: 

P1001P 

B1  L02  PUMP  INLET 

P1002P 

B1  FUEL  PUMP  INLET 

P1003P 

B2  L00  PUMP  INLET 

P1004P 

B2  FUEL  PUMP  INLET 

P1020T 

B1  L02  PUMP  INLET 

P155P 

B1  GAS  GEN  COMBUSTOR 

1.12.23 

P184P 

B2  GAS  GEN  cOMBUSTOR 

1. 12.33 

P1151T 

FUEL  TK  (g  STA  1043 

DELETE: 

P419P 

B1  GG  L02  INJ  MAN 

P420T 

B2  GG  L02  LNJ  MA 

TV.  To  allow  evaluation  o:  revised  L02  slug  sys.'t  .  vnperature  and  2  pressure  meas¬ 
urements  have  been  added: 


ADO: 

B1  GAS  GEN  L02  IN 
R2  GAS  GEN  Luo  IN 
B1  top:  ing  line  out 

B2  TOPI  ING  LINE  OUT 


P1189P 

PIJ^OP 

P12C4T 

P1205T 


V.  IBM  difficulties  make  it  desirable  to  assign  different  measurement  numbers  for  the  new 
CVA  dual  LOo  tanking  probes. 

ADD; 

u 120 ax 

U1209X 
U12-10X 
U 121  LX 

rn.1  mrom  *******  unr-m  '■*  mi«m.  «nm  &•  '«*  unm;  sunt  »>««  nm  «**»«-  *  ■  •  »<«***  uw 

u.  u  t  c ,  scr><r*!  duc’x  rx  r*mm ■  stca ** trd m --j*  &  KMMyo  **  tauvncx-.H’s  u 


LO.,  10tV?  SLUG  COF-2 
LOo  TOPG  HI  CTL-2 
LOj  TOPG  LO  UTL-2 
LOo  35T  RAPID  L‘  >AD-2 
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VI.  The  following  rough  combustion  control  cutoff  signals  will  be  monitored  to  ascertain 
type  and  timing  of  shutdown  for  failure  analysis  purposes.  Measurement  P1785X  was 
added  to  validate  the  booster  secondary  shutdown  system  timer: 

MEAS.  NO.  DESCRIPTION 

ADD: 

P1192X  B1  ROUGH  COMB  CUTOFF 

P1193X  B2  ROUGH  COMB  CUTOFF 

P1438X  S  ROUGH  COMB  CUTOFF 

P1785X  B  SECONDARY  SHUTDOWN 

VII.  To  detect  combustion  instability  in  the  MA-3  engines  for  safety  and  failure  analysis 
purposes: 

ADD: 

P18930 
P 18940 
P1897W 
P1898W 
P1975X 
P1976X 


B1  NAA  ACCEL  BK-U 
B2  NAA  ACCEL  BK-U 
B1  RCC  BIN  CTR  BK-U 
B2  RCC  BIN  CTR  BK-U 
B1  RCC  BACK-UP  RELAY 
B2  RCC  BACK-UP  RELAY 


Due  to  recent  difficulties  experienced  on  Missile  54-D's  autopilot  programmer,  a 
method  is  needed  to  show  proper  programmer  operation  just  prior  to  launch.  These 
measurements  will  provide  a  record  for  proof  of  proper  sequence  operation  or  data 

for  failure  analysis . 

These  measurements  will  be  made  during  the  Integrated  Systems 

Tests  of  the  A/P  programmer: 

ADD: 

S 137  OX 

STAGING 

S 137 IX 

BOOSTER  JETTISON 

S1372X 

PRESSURE  VERN  TANK 

S1373X 

BOOSTER  CUTOFF 

S1374X 

SUSTAINER  CUTOFF 
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ME  AS.  NO 


S1375X 

31376X 

S1377X 

S137BX 

S127S/. 


DESCRIPTION 


VS  HP*  BACK-UP  SIGNAL 
vernier  cutoff 
EJECT  R .  UI.1BILICA7 
RV  JL  i'TESON 
FIRL  RETRO  ROCKETS 
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FOREWORD 


This  report  has  been  published  in  accordance  with  contractual  re¬ 
quirements  as  cited  in  Convair-Astronautics  Report  ZM-7-289.  It 
describes  the  instrumentation  released  for  missile  8E  as  of  31 
October  1960. 


® 


Information  presented  here  will  be  used  by  Air  Force,  Associate 
Contractors,  Design,  Operation,  and  Field  Test  Groups.  Measure¬ 
ment  modification  will  either  originate  in  the  Instrumentation 
Planning  Group  or  will  be  submitted  as  a  recommendation  to  this 
group. 
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SUMMARY 

The  instrumentation  configuration  for  this  missile  has  been  established  through 
a  study  of  program  test  objectives ,  systems  a-ialysis ,  and  operating  considera¬ 
tions  .  A  discussion  of  missile  instrumentation  and  associated  characteristics 
has  been  summarized  in  Report  AZC- 27-059.  For  a  detailed  description  of  the 
various  missile  systems,  test  objectives,  a:xl  general  lest  program  see  Report 
AZC-27  044. 

The  specific  measurements  to  be  transmitted  via  telemeter  have  been  tabulated 
and  are  listed  In  Sections  8  aixi  9  in  terms  of  instrumentation  system  and  telem¬ 
eter  channel  assignments . 

In  addition  to  the  telemetry,  the  landline  instrumentation  program  for  this  missile 
has  been  included  in  this  report  in  the  form  of  a  master  tabulation  of  landiine 
measurement  "haracteristics,  (Section  10). 

To  clarify  specific  measurements,  instrumentation  location  schematics  have 
been  Included  in  Report  AZC-27-059,  Section  7. 
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REASONS  FC.l  REVISION  “A”  CHANGES 


The  helium  controls  bottle  charging  line  is  being  rerouted  into  the  instrumentation  port, 
no  additional  port  is  available.  However  the  necessary  design  information  will  be 
gathered  on  prior  missiles. 


MEAS.  NO. 

DELETE 

DESCRIPTION 

CHANNEL 

F290T 

S  CTL  HE  BOTTLE 

1.11.41 

FM290T 

S  CTL  HE  BOTTLE 

The  following  measurements  were  added  to  provide  a  record  for  proof  of  proper  se¬ 
quence  operation  or  data  for  failure  analysis.  These  measurements  will  be  made  during 
the  integrated  systems  tests  of  the  A/P  Programmer. 


ADD 

S1370X 

STAGING 

S1371X 

BOOSTER  JETTISON 

S1372X 

PRESSURIZE  VERN  TANK 

S1373X 

BOOSTER  CUTOFF 

S1374X 

SUSTAIN ER  CUTOFF 

S1375X 

VSHPS  BACK-UP  SIGNAL 

D1376X 

VERNIER  CUTOFF 

S1377X 

EJECT  RV  UMBILICAL 

S1378X 

RV  JETTISON 

S1379X 

FIRE  RETRO  ROCKETS 

Administrative  difficulties  make  it  desirable  to  assign  different  measurement  numbers 
tor  the  new  CVA  dual  LC>2  tanking  probes. 
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MEAS.  NO. 

ADD 

U1208X 
U1209X 
U1210X 
U 121 IX 


DESCRIPTION 


CHANNEL 


L02  100%  SLUG  COF  -  2 
lo2  TOPG  HI  CTL  -  2 
L02  TOPG  LO  CTL  -  2 
JX)2  95%  RAPID  LOAD  -  2 


IV,  There  Is  no  sustainer  LG2  tank  pr  essurization  bottle  on  E  series  missiles,  therefore 
the  following  measurement  has  been  deleted. 


DELETE 

FM248P  S  TANK  HE  BOTTLE  HI 


V.  Complexity  prohibits  making  or  calibrating  this  measurement  in  a  way  that  will  yield 
valuable  data  for  test  evaluation. 

DELETE 

Z2E  KLYSTRON  PWR  OUTPUT  1.11,1 


VI.  These  measurements  have  been  added  to  determine  if  proper  sequencing  of  LOc  slug 
transfer  valves  is  occurring. 


ADD 

S 3335 A 

SLG  CH  LOo  D1SCH  \  LV 

N3932X 

L02  TFNG  VIA  CLOSED 

N393.3X 

I.O:  T PNG  VLV  OPEN 

N3336X 

SLG  CH  L02  VENT  VI  V 

N3356X 

SLG  CH  LUG  LOW  LEVEL 

N3337X 

SLG  CH  L02  INLET  VLV 

N1979X 

PRESS  VLV  CLOSED 

rm  caruM  rm.  < k  net  o»  n*  j  r*nj  w-n»=*  irji «  or  n  uwi.  rroi  u, 
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VII.  The  following  instrumentation  is  required  to  e/aluate  and  determine  proper  operation  of 
the  redesigned  AIG  pod  air  conditioning: 


MEAS.  NO. 

ADD 

F1826D 

F1827T 

F1828P 

F1829T 

F3S31T 

F3832T 

F3833T 

F3834T 

F3835T 

F3836T 

F3837T 

F3838T 


DESCRIPTION 


AIG  POD  AIR  INLET  Q-2 
AIG  POD  AIR  INLET  O"^ 

A,G  POD  AIR  INLET  0-3 
AIG  POD  VIR  INLET  Q-3 
EXHAUST  AREA  AMB  TEMP 
FWD  FACE  PLATF  SKIN 
FV/D  FACE  PLATF  SKIN 
FWD  FACE  PLATF  SKIN- 
AFT  FACE  PLATF  SKIN 
AFT  FACE  PLATF  SF! N 
AFT  FACE  PL  A"1':  orJN 
POD  AMB  TEMP 


till.  The  following  sequence  measurements  will  be  used  for  flight  test  and  systems  valida¬ 
tion,  by  providing  time-sequence  of  operation  of  these  functions  during  gr  ound  checkout. 


LV 


ADD 

P1225X 

ENGINE  CONTROL  READY 

P1226X 

PNEUMATICS  CUTOFF 

P1227X 

'  G.:  DOME  PITtGE 

P122SX 

IGNITION  FUEL  PURGE 

P1229X 

lo2  high  topping 

P123GX 

LG2  TOW  TOPPING 

P 123 IX 

LO  ,  UKH  SLUG 

The  Booster  L;:.x  Pump  Inlet  temperature  me;  ••  foments  have  bee:: 
iionai  redlmes. 


added  s.s  opera¬ 
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MBAS.  NO- 

ADD 

P1054T 

P1020T 


DESCRIPTION 


CHANNEL 


32  LOX  PUMP  INLET 
B1  LOX  PUMP  INLET 


X.  The  following  measurement  add  ad  to  ascertain  the  adequacy  of  the  GN2  supply  during 
countdown  and  balds. 

ADD 

F1194P  FACILITY  GN2  SUPPLY 

XI.  The  flight  of  missile  3-E  revealed  that  data  was  insufficient  to  properly  analyze  opera¬ 
tion  of  the  airborne  sustainer  hydraulic  system.  These  additional  measurements  are 
necessary  to  evaluate  possible  hydraulic  system  anomalities. 


ADD 

II 52  V 

S  HYD  ACCUMULATOR 

LA.  3 

H185P 

S  HYD  PUMP  INLET 

2.11.41 

H  OP 

E  HYD  PUMP  DISCH 

1.A.21 

The  following  measurements  wi 
drop  out  experienced  on  the  GE 

ADD 

11  be  used  to  determine  the  cause  of  impact  predictor 
-  IP  System  on  “D”  AIG  flights. 

G588P 

WAVEGUIDE  PRESSURE  1 

1.12.7 

G589P 

WAVEGUIDE  PRESSURE  2 

1.12.9 

G281V 

RB  REFLECT  SET 

1.11.49 

G302C 

PB-IB  MODULATOR  AVG 

1.11.53 

,hlS  MATERIAL  CONTAINS  INFORM.*, T'OW  AFFECTING  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEA*’  NG  OF  THE  ESPIONAGE  LAWS  TITLE  1# 
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XIII.  In  order  to  gain  data  or.  the  performance  of  the  MA-3  turbopurap  lobe  oil  ana  pressur¬ 
ization  systems  during  flight,  3  lube  oil  pressure  measurements  were  switched  from 
landline  to  telemetry. 


MEAS.  NO. 

DESCRIPTION 

CHANNEL 

DELETE 

P1279P 

B2  LO  PR  LUBE  Oil-  HAN 

P1341P 

S  LUBE  OIL  MANIFOLD 

P1473P 

B1  LG  PR  LUBE  OIL  MAN 

ADD 

F27SP 

B2  LO  PR  LUBE  OIL  MAN 

2.11.43 

P341P 

S  LUBE  OIL  MANIFOLD 

2.1L47 

P473P 

B1  LO  PR  LUBE  OIL  MAN 

2.11.45 

XIV.  The  booster  turbopump  gearbox  pressures  will  be  recorded  during  flights  to  gain  data 
on  turbopump  gearbox  pressurization  system  performance  and  over-all  turbopump 
reliability. 

ADD 

F135P  B1  TURBOPUMP  GEARBOX  2.11.49 

P188P  B2  TURBOPUMP  GEARBOX  2.11.51 


XV,  In  order  to  assure  that  the  orifices  have  been  properly  sized  in  the  booster  gas  genera¬ 
tor  L02  feed  lines,  the  following  changes  were  made: 


ADD 

P155P 

P184P 

DELETE 

P419P 

P420P 


B1  GAS  GEN  COMBUSTOR  1.12.23 

B2  GAS  GEN  COMBUSTOR  1.12.33 

B1  GG  L02  INJ  MAN  1,12,23 

B2  GG  L02  INJ  MAN  1.12.33 


THIS  MATERIM  CONTAINS  INFORMATION  AFFECT  INC  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEABING  OF  THE  F5PI0NAGE  LAWS.  Till!  1(, 
U.S.C.,  SECTIONS  793  AND  794,  THE  TRANS V!1'  ..'1  OR  REVELATION  JF  WHICH  IN  ANY  MANNER  TO  AN  UNAUTHORIZED  PERSON  IS  PROHIBITED  BY  LAW 
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XVI.  This  measurement  will  indicate  the  number  of  guidance  computer  off-on  cycles  and  help 
to  establish  the  computer  run  time  when  combined  with  measurement  115 10W. 

MEAS,  NO.  DESCRIPTION  CHANNEL 

ADD 

I1606V  COMPUTER  RESET 

XVTt.  The  following  measurements  are  FRF  instrumentation.  Missile  8E  will  not  be  FRF’d. 
DELETE 

P1709T  SGG  COMBUSTOR 

P1713T  B1  GAS  GEN  COMBUSTOR 

P1714T  B2  GAS  GEN  COMBUSTOR 


THIS  MATERIAL  CONTAINS  INFORMATION  AFFECTING  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING  OF  THE  ESPIONAGE  LAWS  TITLE  IS 
U  1C.,  SECTIONS  793  AND  7S4,  THE  TRANSMISSION  OR  REVELATION  OF  WHICH  IN  ANT  MANNER  TO  AN  UNAUTHORIZED  PERSON  IS  PROHIBITED  BY  LAW.’ 
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1 

C 
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P 

I 
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1 
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p 

t! 
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- -  j 
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_1 

c 

61  Ml  0 
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p 

I  572  P |  BINNACLE _ 1  12  15 

I  531  t  GYRO  1 _ X  12  l 

l  532  T  GYRO  2 _ 112  3 

I  533  T  BINNACLE  1  12  3 

— - - -  - *  '  ■?*"  .  ■  '  •  -  i  ---T  -I-! 

I  >34  T  ANALOG  S1G  CONVERTER  l  12|  13 
1  >36  T  COMPUTER _ 1  12  >9 

I  626  V  TAM  STEERING  SIO  2  3 _ 

I  626  V  YAM  STEERING  SIG  2  11  19 

I  529  V  ROLL  RESOLVER  SIG  2  3 _ 

I  529  V  ROLL  RESOLVER  SIO  2  11  16 

I  530  V  PITCH  RESOLVER  SIG  2  * 

|  530  V  PITCH  RESOLVER  SIG  2  11  17 

I  540  V  CONTROL  115  PHASE  8  1  12  11 

1  541  V  CONTROL  M22.5  PSUP  1  12  21 

I  543  V  COMPUTER  H50  PSUP  3  9 _ 

I  544  V  COMPUTER  H16.3  PSUP  1  12  39 

|  545V  COMPUTER  HIP  PSUP  1  13  41 

I  547  V  COMPUTER  4  PSUP _ 1  13  »3 

I  346  V  COMPUTER  36  PSUP  1  12  41 

l  380  V  A2M  RESOLVER  SIG  2  6 

I  580  V  AZM  RESOLVER  SIO  2  11  31 

I  310  M  ELAPSED  TIME  X  E  0 

- - - 
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P 
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13 

13 

0 
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E 

23 
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o 
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o 
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E 

21 
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ns 
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19 
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P 

96 

P 
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1 

13 

17 

0 
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P 

99 

P 
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E 

11 

0 
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P 
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E 
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0 
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12 

33 

0 
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P 
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P 
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11 

69 

0 

19 
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_P 

P 
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P 
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11 

91 

0 

19 
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P 

P 
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P 
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11 

63 

0 
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P 

P 
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P 
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2 

E 

3 

0 
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1> 
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1295  X 

P  27-11720 

P 
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P 
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A 

31 

0 
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P 
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P 
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13 

69 

0 
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PIA 
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P 
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2 

11 

69 

0 
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P1A 

SLO 

27  01263  9 
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P 

P 
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P 
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1 

A 

19 

0 
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SLO 

7  01720  1 
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1208  Y 

P  27-11651 

P 
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T 

S  L02  PUMP  INLET 

1 

11 

9 
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0GF 

SLO  7  01649  11 

59  1197 

It 

27-11720 

P 
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T 

TH  SECT  AM8  0UA0  6 

1 

11 

39 
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OGF 

SLO  27  01287  3 
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Li. 

P 
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T 

SGG  COMBUSTOF 

3 

11 

9 

0 
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0GF 

SLO  27  01247  3 

73L  j  1294 

3_ 

27-11720 

D 
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T 

81  GAS  GEN  COMBUSTOR 

3 

11 

3 

0 
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£ 

_p 
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P 

714 

T 
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11 

7 

0 

1900 
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3 

p 
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X 
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p_ 

P 
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X 
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13 

l 

0 

28 
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I 
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p 
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DESCRIPTION 


532 


115 


50* 


530 


1*6 
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*88 
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COMM.  RATE  2.5  RPS 


MOD  111  R3  RF  OUTPUT 


1  U 


L02  PRESS  REG  INLET 


579 


!kod  hi  magnetron 


S  L02  PUMP  INLET 


I  L02  PRESS  ORFC  IN 


AFT  SIOE  A  FRAME  02 


AMS  F  STG  VLV  03 
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01  T/C  REFER  JUNCT 


MOO  111  RB  AGC  NO.  1 


S  T/C  REFER  JUNCT 
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6*5 


2*7 


6*1 
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17 
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11 
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11 
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11 


11 


11 
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FOREWORD 


This  report  has  been  published  in  accordance  with  contractual 
requirements  as  cited  in  Convair-Astronautics  Report  ZM-7- 
289.  It  describes  the  instrumentation  released  for  Missile  9-E 
as  of  7  December  1960. 

Information  presented  here  will  be  used  by  Air  Force,  Associate 
Contractors,  Design,  Operation,  and  Field  Test  Groups.  Meas¬ 
urement  modification  will  either  originate  in  the  Instrumentation 
Planning  Group  or  will  be  submitted  as  a  recommendation  to  this 
group. 


THIS  MATIXIM.  CONTAINS  INTOHJAATION  AffECTINO  THE  -TTIONAl  CEFEKSE  Of  THE  UHITEO  STATES  WITHIN  THE  MEAN  IRC  Of  THE  ESPIOMBE  LAWS,  Tint  VL 
U.S.C.,  SECTIONS  79S  AM  m,  THE  TRANSMISSION  ON  . 1111  '*  fNOHIBITEO  IT  UW. 


o 


^  REPORT  NO.  AZC-27-059-9A 

•  ASTRONAUTICS  PA(3e  n0-  111 

Revised  7  DECEMBER  1960 


TABLE  OF  CONTENTS 

Page 


FOREWORD  i 

TABLE  OF  CONTENTS  iii 

SUMMARY  1-1 

REASONS  FOR  REVISION  “A”  CHANGES  4-1 

TABULATIONS 

Telemetered  Measurements  by  System  8 

Telemetered  Measurements  by  Channel  9 

Landline  Instrumentation  10 


REPORT  NO.  AZC-27 -069-9 
PAGE  NO.  1-1 
26  MAY  1960 


SUMMARY 


The  instrumentation  configuration  for  this  missile  has  been  establish¬ 
ed  through  a  study  of  program  test  objectives,  systems  analysis,  and 
operating  considerations .  A  discussion  of  missile  instrumentation 
and  associated  characteristics  has  been  summarized  in  Report  AZC- 
27-059.  For  a  detailed  description  of  the  various  missile  systems, 
test  objectives,  and  general  test  program  see  Report  AZC-27-045. 

The  specific  measurements  to  be  transmitted  via  telemeter  have  oeen 
tabulated  and  are  listed  in  Sections  8  atJ  9  in  terms  of  instrumentation 
systems  and  telemeter  channel  assignments . 

In  addition  to  the  telemetry,  the  landline  instrumentation  program  for 
this  missile  has  been  included  in  this  report  in  the  form  oi  a  master 
tabulation  of  landline  measurement  characteristics,  (Section  10). 

To  clarify  specific  measurements,  instrumentation  location  schemat¬ 
ics  have  been  included  in  Report  AZC-27-059,  Section  7. 
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REASONS  FOR  REVISION  “A”  CHANGES 


I.  The  following  measurements  will  be  used  to  determine  the  cause  of  impact- predictor 
dropout  experienced  on  the  GE-IP  system  on  “D”  AIG  flights. 


ME  AS.  NO. 

ADD 

DESCRIPTION 

CHANNEL 

G302C 

PB-IP  MODULATOR  AIG 

1.11.53 

G940 

BOOM  ANTENNA 

1.0.17,  31 

G1970 

RB-IP  RADIAL 

l.C.l,  15 

G5870 

POD  WAVEGUIDE 

1.C.33,  47 

G588P 

WAVE  GUIDE  PRESSURE  1 

1.12.7 

G589P 

WAVE  GUIDE  PRESSURE  2 

1.12.9 

G281V 

RB  REFLECT  SET 

1.11.49 

DELETE 

15600 

BINNACLE  X  AXIS 

15610 

BINNACLE  Y  AXIS 

15620 

BINNACLE  Z  AXIS 

15640 

COMPUTER  X  .AXIS 

15650 

COMPUTER  Y  AXIS 

15660 

COMPUTER  Z  .AXIS 

I 


II.  The  presence  of  the  helium  flow  measuring  orifices  in  the  missile  tank  pressuriza¬ 
tion  lines  interferes  with  the  operation  of  airborne  pneumatic  regulators.  This 
phenomena  was  discovered  during  3E  FRF. 


DELETE 

F34P 

FUEL  PRESS  ORIFIC  DP 

F65P 

L02  TK  HE  LIN  @ORFC 

F147P 

L02  PRESS  ORFC  DP 

F212P 

FUEL  PRESS  ORIFIC  IN 

F146T 

L02  PRESS  ORFC  IN- 

F17T 

FUEL  PRESS  ORIFIC  IN 

run  hatch ua  cocTJua*  tarettHmoa  «mti«  r*  hattowa  «rnm  or  r>*  oumo  *ntn  htwa  thi  huwhc  or  m 
U.S.C..  sicTKW  tuhshissk*  oh  'RWMiiJWi11  wrr  haws*  to  mi  uhautmoiuq)  ruasm  a 


uum,  mu  w. 

n  um. 
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III.  There  is  no  sustainer  LO  tank  pressurization  bottle  on  series  E  missiles,  therefore 
the  following  measurement  has  been  deleted. 

MEAb.  NO.  DESCRIPTION  CHANNEL 

DELETE 

FM248P  S  TANK  HE  BOTTLE  HI 

IV.  The  following  landline  measurement  provides  useful  data  only  during  an  FRF.  Since 
9E  will  not  be  FRF’D,  the  measurement  has  been  deleted. 

DELETE 

P152SD  SUS  FUET  VALVE  POS 

V.  These  measurements  have  been  added  to  determine  if  proper  sequencing  of  LO.,  slug 
transfer  valves  is  occurring. 


ADD 

N333SX 

SLG  CHG  LOX  DISCH  VLV 

N3336X 

SLG  CH<~  LOX  VENT  VLV 

N3337X 

SLG  CHG  LOX  INLET  VLV 

N335CX 

SLG  CHG  LOX  LO  LEVEL 

N3932X 

LOX  TPNG  VLV  CLOSED 

N3933X 

LOX  TPNG  VLV  OPEN 

N19T9X 

PRESS  VLV  CLOSED 

VI.  The  following  measurements  were  added  to  provide  a  record  for  proof  of  proper  se¬ 
quence  operation  of  data  for  fail-re  analysis.  These  measurements  will  be  made 
during  the  integrated  systems  tests  of  the  autopilot  programmer. 

ADD 

S1370X  STAGING 

S1371X  BOOSTER  JETTISON 


moa  wncnm  tw  wtrxw* 


ilMMUHTH 
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ME  AS,  NO. 

DESCRIPTION 

ADD 

S1372X 

PRESSURIZE  VERN  TANK 

S1373X 

BOOSTER  CUTOFF 

S1374X 

SUSTAINER  CUTOFF 

S1375X 

VSHPS  BACK-UP  SIGNAL 

S.376X 

VERNIER  CUTOFF 

S1377X 

EJECT  RV  UMBILICAL 

S1378X 

RV  JETTISON 

S1379X 

FIRE  RETROROCKETS 

The  following  measurement  is  added  to  ascertain  the  adequacy 
during  countdown  and  holds. 

ADD 

F1194P 

FACILITY  GN2  SUPPLY 

The  M 'lowing  sequence  measurements  will  be  used  for  flight  ' 

sJldation.  by  providing  time-: 
ground  checkout. 

sequence  of  operation  of  these  f 

ADD 

P1225X 

ENGINE  CONTROL  READY 

P122SX 

PNEUMATICS  CUTOFF 

P1227X 

LOX  DOM.  PURGE 

P122FX 

IGNITER  FUEL  PURGE 

P1229X 

LOX  HIGH  TOPPING 

P1230X 

LOX  LOW  TOPPING 

PI  23 IX 

LOX  iOH  SLUG  COM 

CHANNEL 
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DC.  The  booster  lox  pump  inlet  temperature  measurements  have  been  added  as  opera¬ 
tional  redlines. 

MEAS.  NO.  DESCRIPTION  CHANNEL 

ADD 

P1054T  B2  LOX  PUMP  INLET 

P1020T  B1  LOX  PUMP  INLET 

X.  This  measurement  will  indicate  the  number  of  guidance  computer  off-on  cycles  and 
help  to  establish  the  computer  run  time  when  combined  with  measurement  I1510W. 

ADD 

11606V  COMPUTER  RESET 

XI.  The  following  measurement  has  been  added  to  validate  the  booster  secondary  shut¬ 
down  system  timer. 

ADD 

P1785X  B  SECONDARY  SHUTDOWN 

XII.  Thermocouples  installed  at  the  turbine  Inlets  at  1-4E  burned  off  during  the  first  half 
second  of  firing.  The  reliability  of  the  gas  generator  combustor  temperature  meas¬ 
urements  is  much  greater  and  has  been  demonstrated. 


ADD 

P709T 

SGG  COMBUSTOR 

3.11.9 

P713T 

B1  GAS  GEN  COMBUSTOR 

3.11.5 

P714T 

B2  GAS  GEN  COMBUSTOR 

3.11.7 
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MEAS,  NO. 

DELETE 

P17T 

P18T 

P326T 

P1017T 

P1018T 

P1326T 


DESCRIPTION  CHANNEL 


B2  TURBINE  INLET 
B1  TURBINE  INLET 
S  TURBINE  INLET 
B2  TURBINE  INLET 
B1  TURBINE  INLET 
S  TURBINE  INLET 
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The  Missile  nst  rumen  tat  ion  Log  presented  in  this  section  contains  the  latest  available  characteristics  of  the  individual  measurements. 
In  addition,  ti  e  telemetering  channel  assignments  are  Included.  Note  that  this  section  is  listed  by  system. 
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FOREWORD 


This  report  has  been  published  in  accordance  with  contractual 
requirements  as  cited  in  Convair-Astronautics  Report  ZM--7-289. 

It  describes  the  instrumentation  rel  ".se  for  Missile  12-E  as 
of  21  February  1961. 

Information  presented  here  will  be  's  by  Air  Force,  Associate 
Contractor?,  Design,  Operation,  and  Fie  .a  Test  Groups.  Measure¬ 
ment  modification  will  either  originate  in  the  Instrumentation 
Section,  of  the  Test  Planning  Group  or  will  be  submitted  as  a 
recommendation  to  this  group. 


THIS  MATERIAL  CONTAINS  INFORMATION  AFHCTINQ  THE  NATIONAL  DEFENSE  OF  TNE  UNITED  HATE*  WITHIN  THE  MEAMM  Of  THE  ESPIONAGE  LAWS,  TTTU  U, 
U  S.C.,  SECTIONS  7SJ  AMO  7*4.  THE  TRANSMISSION  0*  REVELATION  OF  WHICH  HI  ANT  MANNER  TO  AN  UNAUTHORIZED  rutscw  IS  FNOHISITED  NT  LAW 
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SUMMARY 


The  ins?  rumen’  ->* ion  c  onfsgur fl'Mn  for  this  missile  has  been  established  through  a  study  of 
program  »est  objective.*  «>  stems  atvmsis  and  opeta  ng  considerations  A  discussion  of 
missile  ir.s*»ur.er»^:»on  *i  d  ass'eiated  character  istic*-  has  been  summarized  in  Report 
AZC  2  7  0  <9  Fot  i  detailed  desc:  ipti.tr  if ’he  -  piious  missile  systems  lest  objectives,  and 
ger/  tal  te-t  piogiam  see  Repoit  AE6U  043j 

The  specific  rr.ea-uier.ents  to  be  transmitted  '  'a  telemeter  have  been  tabulated  and  are  listed 
n  Sections  s  and  9  in  ’ern;s  of  in-t  t  umcntation  systems  and  telemet  r  channel  ass’gnments 

lr>  addition  to  ’he  telemetry  the  landline  instrumentation  program  for  this  missile  has  been 
included  m  *ht-  report  m  the  form  of  a  master  tabulation  of  landline  measurement  charac¬ 
teristics  (Section  to; 

To  clariH  specific  measurements  instrumentation  location  schematics  have  been  included 
in  Report  AZC  .  7  059.  Section  7 

There  are  a  total  of  180  telemetered  measurements  on  41  channels  in  this  missile  divided  as 
follows 
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There  are  also  2  39  me rsucecients  rccru dud  and  displayed  via  239  landline  channels 
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REASONS  FOR  REVISION  "A"  CHANGES 


INTROD'.C  I  ION 

Due  !o  t h*.'  inflight  fannies  r.f  missies  3E  4E  and  9E  additional  lnstnimentat’on  has  also 
tM-cti  added  to  n-.i-i-uo  uE  to  continue  th-  evaluation  of  the  airborne  hydraulic  system  effects 
of  iadian»  heating  ai  d  aerod\pimc  hea’ng  of  V  /  electrical  components 


I  Th*'  to acke’  <*hicf  n  on'.ts  »he  sustainer  engine  control  package  to  the  engine  has  been 
'»jeng«h->'-  ,-d  »o  preclude  :*nv  inflight  failures  Break  wires  attached  to 

the  five  e*  — '  :  cent**.’  package  (H38"X,  H388X)  and  main  hydraulic  distribution 

manifold  >.l:s9X',  will  indicate  mounting  bracket  failures  A  measurement  lecommended 
h>  Rocket d> no  fo:  analysis  of  the  «ustainer  engine  control  package  performance  has 
alsr-  bee"  added  Accumuia’oi  gas  pressure  {H398P) 

Measutemer/s  of  fiow  to  the  sustainer  ermine  control  (H384R),  to  the  high  pressure 
dis*ributi<  manifold  VH386R‘  to  the  hydraulic  reservoir  via  the  high  pressure  relief 
\ahe  <H1**  'H;  and  horn  the  emiei  distribution  manifold  (H385R)  will  provide  data 
on  over  a;>  s.stem  per  for  ir.unce  as  well  as  isolate  the  location  of  a  failure  in  the  high 
pressure  pn'ion  of  ’he  i\s*em  A  low  pressure  measurement  in  the  vernier  return 
line  vH't-P;  m  coni  unction  with  the  Hvdraulic  Pumping  Unit  Sustainer  Return  (H1360P) 
pressure  wo!  pro  ide  additional  data  for  a  pressure  survey  in  this  area  of  the  system. 
Data  foi  malfunction  anaUsis  of  »he  high  pressure  system  will  also  be  provided  by 
pump  discharge  H130P),  mail;  svstem  accumulator  (H52P)  and  line  (H191P)  pressure 
measurer:  *nt.s 

A  check  a-  e  t~  -  been  installed  in  the  sustainer  high  pressure  line  upstream  of  the 
staging  di'Co;T.oc*  This  will  prevent  loss  of  hydraulic  fluid  in  the  event  that  the  dis¬ 
connect  couplings  become  damaged  A  pressure  measurement  located  between  the 
check  vai-.e  and  the  rise -off  disconnect  (H379P)  will  provide  data  on  proper  sealing 
and  structural  integrity  of  ’he  disconnect  coupling  A  heat  shield  has  been  added  over 
’he  rise  off  disconnect  panel  and  sliding  poppets  have  been  added  to  the  disconnects 
the  ’.selves  to  protect  them  from  radiant  heating  A  thermocouple  (AST)  will  be  lo¬ 
cated  between  the  disconnect  heat  shield  and  disconnect  panel  to  measure  ambient 
inflight  ’em jvi  mures 
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In  addition  to  the  foregoing,  measurements  (H140P)  Sustainer.  Vernier  Hydraulic 
Pressure,  and  (H219P)  Sustainer  Tank  Reservoir  Gas  Pressure,  and  (H185P)  Sustainer 
Hydraulic  Pump  Inlet  Pressure  will  also  be  installed  These  measurements  were 
planned  for  previously  as  part  of  the  over -all  instrumentation  package  for  missile  12E. 
(See  Figure  1.1 

Sequence  measurements  in  the  Hydraulic  Purnp.ng  Unit  will  provide  data  on  booster 
(H1187X)  and  Sustainer  (H1188X)  system  hydraulic  fluid  evacuation  (see  figure  1).  In¬ 
formation  on  missile  tilt  or  roll  at  rise  off  will  be  provided  by  displacement  measure¬ 
ments  at  Quadrant  I  (L1446D)  H  (L1447D),  m  (L1448D)  and  IV  (L1449D)  (see  figure  2). 
The  extensiometers  are  located  on  the  upper  pedestal  supports  on  the  launcher. 


II.  In  addition  to  the  thermocouples,  three  (3)  calorimeters  have  been  placed  on  the  aft 
heat  shield  on  12E.  See  Figure  2  for  app  oximate  locations: 

A412T  BLACK  CALOR  QIV 
A438T  38  GM  CALOR  QIV 
A440T  19  GM  CALOR  QIV 

The  calorimeters  are  clustered  in  groups  of  three  to  give  the  heat  transfer  coefficient 
along  with  readings  of  convection  and  radiation  quantities  The  19  gram  gold  calor¬ 
imeter  provides  a  measure  of  convection  heat  while  the  black  calorimeter  will  provide 
total  heating  information  The  third  calorimeter  in  the  group,  38  grams,  combined 
with  the  othei  two  calorimeters  will  give  the  heat  transfer  coefficient  AH  calorim¬ 
eters  are  mounted  facing  aft  and  approximately  3  inches  in  diameter  for  each 
calorimeter. 

Due  to  the  danger  of  soot  or  other  elements  plating  the  surface  of  the  relatively  large 
calorimeter  clusters  during  launch  period  and  producing  incorrect  data,  two  nine  (9) 
inch  pie  tins  will  be  placed  over  the  clusters  as  covers  The  pie  tin3  will  be  mechani¬ 
cally  removed  after  the  first  ten  (10)  feet  of  flight  Camera  coverage  will  substantiate 
the  successful  removal  of  the  two  pie  tins 

III.  High  temperatures  in  the  conduit,  electrical  connectors,  and  the  fairings  around  the 
vernier  engines  have  been  considered  as  a  possible  cause  for  short  cir  uiting.  To 


wt  wnutui.  onrun  mnattnm  *h«c th  nm  mxtam 
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»  vm  mra  mm  mnw  m  memriw  w  tw  anomm  uww,  mu  u, 

«■  MMuTHOKUO  B  WWtlKTtt!  «T  UW. 


PACE  NO  4-3 


CONVAIR-AsT 


21  FEBRUARY  1961 


■i>  i  ui.i  i  .  i  *.»„ sT.une  Of  inflight  temjwra»uri»  environment  at  these  iooaMors  the  follow- 
ng  !"iv - -  '  I  -  v.  i  1  *  be  n*;» :i- *  on  ?2L 

A!  !  V.:  FAIRING  AMBIENT  (Inside). 

A- !  V  CLAMSHELL  AMBIENT  (Inside; 

\  I j  V:  CONDUIT  (Near  ’enter;  and 
A4  i  V  '  SERVO  E  Lhc  TRIG  A  L  CONNECTOR  (Surface) 

ta-r’na:  ,  ijj.ii  Ail!  be  a  combination  cf  aerodynamics  engine  plume  and  electrical 
beating  I  he  clamshell  lairing,  mounted  on  the  side  <  !  the  vernier  eng, ok 
!•• i:  :  -  •  gt  openings  which  fug-jlit:t*c  gimbapng  Measurement  oi  the  cl  tnshol’ 

•  ssui<  ( A-.P)  will  he  made  tp  irocstiga.  e  what  effect  "ram  air"  entering  into 
' i  .-  l.o  :  on,  r-.  tv  •’  ■  err  i !  onm.cnt 


3 


l  cm R  :  mi  i  es  of  thej  mocoupie  ^eterence  junctions  (T2T  T3T  T103T  T162T)  will 
i-e  m.cic  o  •nsuit  n.  curate  da;  i  irom  all  thermocouples  These  reference  junctions 
>]•  mi  *1  w 'th  n.tMsn:  emen*s  n  ade  on  the  booster  sustainer  and  vernier  engine  areas 


H>-<k  >;gn  ui  t|*e  i  <*o|fn g  distr  .:!>ut-on  .-ns’em  lor  ARM  A  Bl  a  B2  pods  requires  data 
:  > -  ■ . v  :<ic  !  to  0„-  tollov.  mg  additional  ini  *  rumer',at  :0n  12  temperature  measurements 

.a,  the  ROTARY  INVERTER  in  the  B2  POD  l 'AD RANT  2  '  t  r.n  .  •  c- 

mt-  ,t' or,  the  UK  PULSE  BEACON  tn  the  Bl  POD  Ql  ADRANT  4  $  temperature  meas- 
:  -  n  'he  NO  :  l'L LEV  ETRY  PACKAGE  Bl  POD  QUADRANT  1  At  the 
.ir.v  hi  .  lt>  tacssuie  ineasut erne  s  ha vt-  been  aciTvi  for  PITOT  TUBES  and  5  tem¬ 
po:  ...  .  c.<  .- ,u!  oroenis  lot  POR  TABLE  T  HERMOMETERS  Deflection  measurement 

,  i  c.sT,  has  p..-,-  dded  mr  MISSILE  VERS!  S  DISCONNECT  QUADRANTS  1  and  2 
o  i  .11  ;'.f. *  [V.  It"  Qt  ADRANT  S  3  and  4  Theie  me  *.  additional  pressure  measure - 
i  !  !  P  e  t  l  14. a  UP.  lor  the  PORTABLE  MANOMETERS 


pi  id»'  *-:gh«.  1  quaint  data  dut  ing  the  ci  ttical  poi  nons  t>l  hunch 


s; :  »n  data  f.-r  die  first  j  ,  D  -  c- ;  rniSs.Ce  trine. 

K  monitored  via  traiiing  wire  umbihc.G 


and  supply  booster 
2  accelerometer 


M  E.\ 


DE  GRIP  i  ION 


Bl  N.\A  RCC  ACCEL 
Ru  NAT,  RCC  \CCU  1. 


.11 

,>  as:- 


,*►0**1'  *  A*H 
~H,  THt  TRA*S*.>: 
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VI.  The  booster  LOX  pump  inlet  tempera, are  measuremen’s  have  been  added  as  operational 
mdlines. 


MEAS 

DESCRIPTION 

ADD 

Pi020i’ 

B1  LOX  PUMP  INLET 

P1054T 

8?  LOX  PUMP  INi  ET 

Vil.  This  measurement  will  indicate  the  num'.  er  of  guidance  comp  iter  off-on  cycles  and 
help  to  establish  the  computer  run  time  wnen  combined  with  measr  ~ement  I1510W. 

ADD 

I1606V  COMPUTER  RESET 

Vin  The  following  sequence  measu^einerts  will  be  used  for  flight  ‘est  and  systems  valida¬ 
tion,  by  providing  time-sequence  of  opera, ion  of  tne„-  r  •nciioi.s  during  ground  checkout. 


ADD 

~>122c>X 

ENGINE  CONTRO1  READY 

P1226X 

PNEUMATICS  CUTOFF 

Pi*  27X 

LCD  DOME  PURGE 

P122SX 

1GN.TER  FUEL  PURGE 

P1229X 

L02  HIGH  TOPPING 

P127.X 

Lol  LOW  TOPPING 

PI 22  IX 

k»ot  slug  COM 

IX.  Tbe  foi* owing  ait-asii remerts  were  added  tc  provide  a  record  for  proof  of  proper  se¬ 
quence  operation  or  data  fc"  *a:lure  analysis  These  measurements  wPl  be  made 
during  the  tniegr~i',ed  Syste.  s  Test  e:  the  A  F  programmer. 

ADD 

al37^X  STAGING 

SI  37 1 X  BOOST ER  JETTISc  N 


109  Kwa  (ORU*  ■WMKngB  hum  m  m  sm.tus  r*m  *n.  i  t*  ar  n«  nmcoc  mu  u, 

ux.  KHMI  ’wiwrirw  *  i||||jH  J  MU  ■  m  MMH  mi  m  ■m**  s  commits  f>  jm 
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MEAS  DESCP'PTION  CHANNEL 

ADD 

St  ,.  X  PHESSt  KlZE 

Sin. LX  P<X)STKR  (  ■  TOFF 

SI  T74X  SCSI  A1NER  r()FF 

s’. ::  x  v SHF'S  rack  •  p  signal 

SUTf-X  VERNIER  CUTOFF 

SUT7X  E-l EOT  RV  UMBli-A’AL 

Sl-VThX  RV  lETHSON 

S  r  AT DX  FiRE  RE  FRO  ROCKETS 


X  The  i  '«•••• -•j'oni'-Ti*'  via  he  u-eri  to  detenrire  the  cause  of  impact  predictor 

drop  out  cvm  terced  the  G  E  •<  P  astern  on  "D"  A1G  flights 


ADD 

G -tv 

RB  REFLECT  SF.  i 

1 

il  49 

t.ip  r 

F'B  iP  MODULATOR  AVG 

A 

A 

11  63 

0:>sp 

WAVEGUIDE  PRESS  1 

1 

12  7 

G  )"9P 

waveguide  PRESS  2 

i 

12  9 

(I  i  97  0 

HP  IP  RAD’  \  L 

1 

C  1  thru  15 

i  1  1  i  (  ) 

BOOM  ANTENNA 

1 

C  17  thru  3i 

GO-'G 

pi  )[>  W  AV  EGUIDE 

1 

C  33  th  ru  4  < 

X!  The  A>gb*  ? .uoUiu*'  i.r-ng  (FRF*  or:  Mis,  lie  12  E  nas  been  replaced  by  a  flight  readi¬ 
ness  den  » a!  .or  iFRD>  T  he  FRl?  o  >ncc^t  proceeds  through  the  countdown  up  to 
T  ;•  sec-'  -iN  ;•*  vf  ich  tore  the  «•?<*»  i?  terminated  The  laudline  instrumentation  u- 
qut  remv.-its  <:t  th*  :  •  'ere  pvMiLed  as  tollers 

DE  L  E  l  E 

Hi  H  HE  OIL  iNJ  MAN 
H-  LUBE  OIL  I  NX  MAN 
S  LAL  SEAL  C A V !  TV 
S  LO  PR  OIL  MAN 
SGG  COMBUSTOR 


P  u«  •  0  p 
P  :  P 
I'!.:,’  P 
P  140  ip 

pitosi  r 
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MEAS  DESCRIPTION 

DELETE 

P1713T  B1  GAS  GEN  COMBUSTOR 

P1714T  B2  GAS  GEN  COMBUSTOR 

Pllf.6X  B1  TBN  OVRSPEED  TRIP 

P1157X  B2  TBN  OVRSPEED  TRIP 

P1192X  B1  ROUGH  COMB  COP 

P1193X  B2  ROUGH  COMB  COF 

P1438X  S  ROUGH  COMB  COF 

P1588X  S  TEN  OVRSPEED  TRIP 

P1437W  S  RCC  BINARY  COUNTER 

P1454W  B1  RCC  BINARY  COUNTER 

P1455W  B2  RCC  BINARY  COUNTER 


XII.  There  is  no  sustained  LOX  tank  pressurization  bottle  on  E  series  missiles,  therefore 

the  following  measurement  has  oeen  deleted.  «  * 

DELETE 

FM248P  S  TANK  HE  BOTTLE  HI 


X1P.  Complexity  prohibits  making  or  calibrating  this  measurement  in  a  way  that  will  yield 
valuable  data  for  test  evaluation. 

DELETE 

Z2L'  KLYSTRON  PWR  OUTPUT 


XIV.  Upon  revaluation  by  Arma,  these  measurements  will  not  provide  the  data  originally 
required.  Therefore  they  are  deleted. 

DELETE 

I1603X  WORD  GATE  FIVE 

U 604 X  MULT  GATE  SIX 

I1605X  112  CPS  GATE 


his  mathuai  commas  mroranATio*  'ffectins  the.  mt'ohai  defense  w  mt  united  stmes  within  the  measin#  or  the  e3koimse  iaws,  hue  u. 
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PERSnw  !S  W0H|B|TED  Bv 


■f  \ 

'  J 


REPOH' '  NO 


A  ZC -2  7 -059- 12 
PAGE  NO.  4-7 
21  FEBRUARY  1961 


XV.  Measurement  H315P  has  been  deleted  because  it  is  a  dupli<  jtion  of  the  new  measurement 
H1R5P. 


XVI  These  measurements  have  been  deleted  to  provide  channel  space  for  hydraulic 
ln.^rument  ation 

ME  AS  DESCRIPTION 

DELETE 

P793A  LOX  LINE  AXIAL  ACCEL 

P671T  TH  SECTION  AMB  QUAD  4 


?Hja  MATERlAi  CONTAINS  infORIWUiON  AFFECTINO  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANIM  OF  THE  ESFiQNACE  MW*.  THU  It, 
U.S.C.,  SECTIONS  793  AND  794.  THE  TRANSMISSION  OR  PERS0S  !*  P,,0maiTEI>  “  »**• 


Accumu 1  a  tor 


ectri ca 


'fhe  Missile  Inst rum en  tat  ton  Log  presented  in  this  section  contains  the  latest  available  characteristics  ot  the  individual  measurements. 
In  addition,  the  telemetering  channel  assignments  are  included.  Note  that  this  section  is  listed  by  system. 
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This  report  has  bean  published  In  accordance  with  contractual 
re  iUlresaants  as  cited  in  Convair-Astronautioa  Report  ZM-7-239. 

It  describes  the  instrumentation  released  for  Missile  13-E  as  j  A 

of  27  February  1961.  I 

Information  presented  here  will  b  -  used  by  Air  Force,  Associate 
Contractors,  Design,  Operation,  and  Field  Test  Groups.  Measure¬ 
ment  modification  will  either  originate  in  the  Instrumentation 
Section  of  the  Test  Planning  Group  or  vill  be  submitted  as  a 
recommendation  to  this  group. 
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SUMMARY 


The  instrumentation  configuration  for  this  missile  has  been  established  through 
a  study  of  program  test  objectives,  systems  analysis,  and  operating  considerations. 
A  discussion  of  missile  instrumentation  and  associated  characteristics  has  been 
summarized  in  Report  AZC-27-059.  For  a  detailed  description  of  the  various  missile 
systems,  test  objectives,  and  general  test  program  see  Report  AE 60-0436, 

To  clarify  specific  measurements,  instrumentation  location  schematics  have  laen 
included  in  Report  AZC-27-059,  Section  7. 

A  list  of  special  instrumentation  for  13E  has  been  included  on  page  4  -  of  this 
revision. 


THIS  MATERIAL  CONTAINS  INFORMATION  AFFtCTIHQ  THE  NATIONAL  DEFENSE  Of  THE  UNITED  STATES  WITH'N  THE  MEANING  Of  THE  EVIOftAOE  UWTS,  TITO  U, 
U.S.C.,  SECTIONS  7.',  AND  7G*.  THE  TVSMISSION  OR  REVELATION  OF  WHICH  IN  ANY  MANNER  TO  AN  UNAUTHORIZED  PERSON  IS  PROHIBITED  *T  IA’,T. 
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REASOIE  FOR  REVISION  "A"  CHANGES 


INTRODUCTION 

Due  to  the  Inflight  failures  of  missiles  3E,  4E,  and  8E,  additional  instrumentation 
has  also  been  added  to  missile  13E  to  continue  the  evaluation  of  the  airborne  hyd¬ 
raulic  system,  the  effects  of  radiant  heating,  and  aerodynamic  heating  of  V-2 
electrical  components. 

I,  The  bracket  which  mounts  the  sustainer  engine  control  pa.  kage  to  the  engine 
lias  been  strengthened  by  Rocketdyne  to  preclude  any  inflight  failures,  break  wires 
attached  to  the  sustainer  engine  corr  rol  nmckage  (H387X,  H388X)  and  mein  hydraulic 
distribution  manifold  (H389X)  will  indicate  mounting  bracket  failures.  A  rsasure- 
ment  recommended  by  Rocketdyne  for  analysis  of  the  sustainer  engine  control  package 
performance  has  also  been  added,  Accumulator  gas  pressure  (H398P). 

Measurements  of  flow  to  the  sustainer  engine  control  (H384R),  to  the  high  pressure 
distribution  manifold  (H386R) ,  to  the  hydraulic  reservoir  via  the  high  pressure 
relief  valve  (H383R) ,  and  f rom  the  vernier  distribution  manifold  (H385R)  will 
provide  data  on  overall  system  performance  as  well  as  isolate  the  location  of  a 
failure  in  the  high  pressure  portion  of  the  system.  A  low  pressure  measurement 
in  the  vernier  return  line  (H212P)  in  conjunction  with  the  Hyu.aulic  Pumping  Unit 
sustainer  ..eturn  (H1360P)  pressure  will  provide  addit:  nal  data  for  a  pressure 
survey  in  this  area  of  the  system.  Data  for  malfunction  analysis  of  the  high 
pressure  system  will  also  be  provided  by  puny  discharge  (R130P),  and  line  (KL9IP) 
pressure  measurements.  (See  Figure  i). 

A  check  valve  has  been  Installed  in  the  sustainer  high  pressure  line  upstream  of 
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the  staging  disconnect.  This  will  prevent  loss  of  hydraulic  fluid  in  the  event  that 
the  disconnect  couplings  become  damaged,  A  heat  shield  has  been  added  over  the 
rise — off  disconnect  panel  and  sliding  poppets  have  bean  added  to  the  disconnects 
themselves  to  protect  them  from  radiant  heating.  In  order  to  obtain  information 
on  the  amount  of  heating  of  the  rise-c'f  disconnect  panel,  thermocouples  have  been 
installed  at  the  booster  (H317T)  and  sustainer  (H31&T)  high  pressure  riee-off 
disconnects. 

In  addition  to  the  foregoing,  Sustainer  Hydraulic  Pump  Inlet  Pressure  (H185P)  will 
be  installed.  This  measurement  was  planned  previously  as  part  of  the  overall  in¬ 
strumentation  package  for  missile  13E.  (See  Figure  1). 

Sequence  measurement a  in  the  Hydraulic  Pumping  Unit  will  provide  data  on  booster 
(H1187X}  and  Sustainer  (HH83X)  system  hydraulic  fluid  evacuation.  (See  Figure  1). 
The  erteneiometers  are  located  on  the  upper  pedestal  supports  on  the  launcher. 


II.  In  a”'tion  to  the  thermocouples,  three  (3)  calorimeters  have  been  placed  on 

the  aft  heat  shield  on  UK.  See  Figure  2  for  approximate  locations: 

A  409T  Black  Celor  Q1 
A  439T  38  GM  Caior  QX 
A  443T  19  GM  Caior  QI7 

The  C7-A  calorimeters  are  clustered  in  groups  of  three  to  give  the  heat  transfer 
coefficient  along  with  readings  of  convection  and  radiation  quantities.  The  19 
gram  gold  calorirster  provides  a  measure  of  convection  heat  while  the  black  calori¬ 
meter  will  provide  total  heating  information.  The  third  calorimeter  in  the  group, 
38  grams,  combined  with  Uve  other  two  calorimeters  will  give  the  boat  transfer 
coefficient,  AH  calorimeters  are  mounted  facing  aft  and  approximately  3  inches 
in  diameter  for  each  calorimeter. 

m*  urtsr-*  «*»*  imqwrnge  utszuta  tol  tfOtm  sew  c*  to  wiito  rum  wtntti  to  mmim  c-  t>*  arxmtm  rmi  u, 
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Du*:  to  the  danger  of  soot  or  other  elements  plating  the  surface  of  the  relatively 
large  calorimeter  clusters  during  launch  period  and  producing  incorrect  data, 
two  nine  (9)  inch  pie  tins  will  be  placed  over  the  clusters  as  covers.  The  pie 
tins  will  be  mechani  illy  removed  after  the  first  ten  (10)  feet  of  flight.  Camera 
coverage  will  substantiate  the  successful  removal  of  the  two  pie  tine. 

III.  High  temperatures  in  the  conduit,  electrical  connectors,  and  the  fairings 
around  the  vernier  engines  have  been  considered  as  a  possible  cause  for  short  cir¬ 
cuiting.  io  accurately  determine  the  inflight  temperature  enviornmant  at  these 
locations  the  following  measurements  will  be  made  on  12E. 

AIT  V2  FAIRING  AMBIENT  (Inside), 

A  2  T  V2  CLAMSHELL  AMBIENT  (Inside), 

A  3  T  V2  CONDUIT  (Near  Center),  and 

A  4  T  V  SERVO  ELECTRICAL  CONNECT®  (Surface) . 

Thermal  input  will  be  a  combination  of  aerodynamics,  engine  plume,  and  electrical 

component  heating.  The  clamshell  fairing,  mounted  on  the  side  of  the  vernier 

engine,  has  several  large  openings  which  facilitate  glmbaling. 

Temperatures  of  thermocouple  reference  junctions  (T2T,  T3T,  T103T,  T162T)  will  be 
made  to  insure  accurate  data  from  all  thermocouples,  ^hese  reference  junctions  are 
uaod  with  measurements  made  on  the  booster,  sustainer,  and  vernier  engine  areas 
respectively. 

IV.  redesign  of  the  cooling  distribution  syutoas  for  AEMA  B1  and  B2  pods  requires 
data  provided  by  the  following  additional  instrumentation:  12  temperature  measure¬ 
ments  on  the  ROTARY  INVSiTER  in  the  Z2  POD,  QUADRANT  2;  16  temperature  measurements 
on  the  GE  PULSE  BEACON  in  the  31  ?0D ,  QUADRANT  4;  3  temperature  measurements  on  the 
NO.  2  ~'£I E2CTRY  PACKAGE,  31  ?0D,  QUADRANT  1.  At.  the  launcher,  10  pressure  measure¬ 
ments  have  been  added  for  PITOT  TERES,  and  5  temperature  measurements  for  PORTABLE 

T*t»  tuna**  ca*ru«  Mroewnoe  *mcr*e  t*i  oc=rw  w  iwttb  r>Tti  ».mti  m  mmm  #*  awom  uwa  mu  ml 
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THERMOMETERS,  Thera  are  2  additional  pressure  measurements  (L1452P  and  L1453P) 
for  the  PORTABLE  MUOffiTEHS. 

7.  To  provide  higher  quality  data  during  the  critical  portions  of  launch,  and 
supply  booster  engine  rough  coabustion  data  for  the  first  15  feet  of  missile  travel 
2  accelerometer  measurements  will  be  monitored  via  trailing  wire  umbilical. 


USAS 

DESCRIPTION 

P14390 

NAA  KC  ACCEL 

PU520 

HI  NAA  RCC  ACCEL 

P14530 

B2  HAA  KCC  ACCEL 

/I,  The  booster  LGI  pusrt  inlet  temperature  measurements  have  been  added  as 
operational  redlines. 

ADD 

P  1020  T  B1  LQX  PIMP  ISLET 

P  1054  T  B2  LQX  POMP  INLET 

V12.  This  measurement  will  indicate  the  number  of  guidance  computer  off-on  cycles 
and  help  to  establish  the  computer  run  time  when  combined  with  aeasur&nent  1  1510  V 

m 

I  1606  7  COMPUTER  KESET 


Till. The  following  sequence  measurements  will  be  used  for  flight  ’.est  and  systems 
validation  by  providing  time  sequence  of  operation  of  these  functions  during 
ground  checkout. 

m 

F  1225  I  EKDE  COKROL  READY 
P  1229  I  L02  HIGH  TlFPIK 
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P  1230  X 
P  1231  X 


smsL 


L02  LOW  TOPPING 
100*  SLUG  COM 


IX  The  following  mep-sureaants  were  added  to  provide  a  record  for  proof  of  proper 
sequence  operation  or  data  for  failure  analysis.  These  measurements  will  be  oa.de 
during  ‘‘‘he  Integrated  Systems  Test  of  the  A/p  programmer. 


S  1370  X  STAGING 

S  1371  X  BOOSTER  JETTISON 

S  1372  X  PRESSURIZE 

S  1373  X  BOOSTER  CUTOFF 

S  13^4  X  SU5TADER  CUTOFF 

S  1375  X  VSKPS  BACK-UP  SIGNAL 

3  1376  X  VERNUR  CUTOFF 

S  1377  X  EJECT  RV  UKBUICAL 

S  1373  X  RV  JETTISON 


S  1379  X  TV",  RETRO  ROCKETS 


X.  The  following  me63turaaer't *>  will  be  used  to  determine  the  cause  of  Impact 
Predictor  drop  out  experienced  on  -he  G.E-I.F.  system  on  ®D*  AiG  flights. 
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R.3  REFLECT  SET 


P3-I?  >DDULA7GE  AVG 


■ATEGUIT'E  PRESS 


1  1  ’  <  Q 

a.  «  ^  •  H  7 


nei  mi-tty*,  axnxm  nawnoi  uns’m  ■*' 
sxu.  *ic Tf»  Kusm.ni  T«M»3t>oa  m 


or  rw  rim  of  m  araw  umh.  mu  u 

nm  s  KKaNwn*  n 


’-'u-umto* -'•««**  *»h*>4*v  '■•'*  %#t* 


AEpOKT  10.  A3E-27-0 5^-i3  , 

page  bo.  4-6  CONVAIR  -  ASTRONAUTICS 

27  FEBRUARI  1961 


Mats,  io. 


G  589  P 


WAVEGUIDE  PBKSS  2 


1.12.9 


G  197  0 


RB~  IP  RADIAL 


l.C.l  thru  15 


G  940 


BOOM  ABTSm 


1.C.17  thru  31 


G  587  0 


POD  WAVEGUIDE 


1.0,33  thru  47 


XL  A  backup  booster  staging  acceleration  switch,  located  in  the  pod,  vlll 
be  flown  open-loop  on  thin  missile .  This  it  being  dona  to  gather  date  to  evaluate 
this  system  since  it  will  operate  closed- loop  for  Agane  3,  tlidc s/2 ■  tor.  and  Centaur 
missiles.  The  switch  will  supply  a  backup  staging  signal,  insuring  staging  in 
the  event  that  the  normal  staging  discrete  frea  guidance  it  not  onpp.lied  to  tJ:  t 
programmer. 

The  acceleration  switch  is  essentially  a  spring -ms  -  system,  having  fluid  clasping 
and  utilising  a  differential  transformer  for  signal  pick-off.  This  signal  is  fil¬ 


tered  and  supplied  to  an  electronic  switching  circuit  which  closes  a  relay  at  a 
preset  acceleration  level.  The  accelerometer  signal  voltage  (S 385V)  and  switch 
activation  (S3 591)  are  monitored  for  evaluation  purposes. 


XU .  Four  measurements  lave  been  added  to  determine  tint  proper  sequencing  of  the 
LCX  elug  transfer  valves  occurs. 

im-  ^£ZJZ13 
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XII  Operating  measurement  F1194P  has  been  added  to  ascertain  the  accuracy  of 
the  GN2  supply  pressure  during  countdown  and  hold. 

XIII  These  measurements,  applicable  only  on  FRF  missiles,  nave  been  deleted  on  13E. 


MEAS. 

DELETE 

DESCRIPTION 

P  1010  ? 

b  1  lube  oil  i;:j  ::.k 

P  1011  P 

B  2  LUBE  OIL  INJ  MAN 

P  1272  P 

S  Lo2  SEAL  CAV  TY 

P  1465  P 

3  LO  Hi  LUBF.  OIL  MAN 

P  1227  X 

LUX  DOME  PURGE 

F  12.78  X 

IGNITER  FUEL  PURGE 

P  1785  X 

3  SECONDARY  SHUTDCV* 

F  1226  X 

PNEUMATICS  CUTOFF 

XIV  There  is  no  sustain***  I  -nnk  pressurization  bottle  on  ?•  series  missiles, 
therefore  the  following  aeasuroaent,  FM  *_.f  ?,  3  TANK  He.  BOTTLE  HI,  has  been 
deleted. 


XV  Due  to  oscplexity  L.  wUri.ng  ana  calibrating  men  surest*.:*.  12 E,  KLYSTRON  PW 
lifTFl'T ,  it  has  been  deleted. 


XVI  The  Roll  program  is  •  ceomplished  by  A RMA  signal,  which  function  is  sonitr ~ed 
by  measurement  I 529V.  Therefor’  3  1049  V  is  not  required. 


A  fir  Measurement  H  115  .  has  been  deleted  because  it  is  •-  duplication  of  the  new 
measurement  !•  185  E. 


*nn  sonae  tt*a**r»  vne im  tx  «#t dctobi  v  tx  gntrtj  *m»'»  tx  »u»  «i  or  ?x  uuh  t;tu  m. 

« it  acr-roei  x*w»s»k*  x  gm*nai  y  *»sai  *  <r  uumuzo  <«  mxn>*»jxs  mxrt  *  xwxrreE  r  _  * 


-O  V*J 
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X7III,Thei’«i  is  nc-  f-’-thar  test  data,  need  on  LUX  slug  transfer  units  at  AMR. 
xherefor*  N  1314  T  SLUT  CHG  L02  DISC  is  deleted. 


th(s  mrniu.  cobtaiw  sa^oewutio*  affectum  the  bat.orai  defehse  of  the  united  states  wmua  the  weaiirs  w  the  esnohme  »  ,  titie  is 

U.C.,  WCTIOK  m  H«;!  7*4,  TK  TRAB8HMI08.  OR  FETIATlOtl  OF  WHICH  IK  AST  MASHER  TO  AM  UKAUT.IORIZED  PEASOB  iS  PROFITED  BY  LAW, 
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SPECIAL  I3F  INSTRUMENTATION  LIS'71 


MEAS.  NO. 

DESCRIPTION 

RANGE 

TRANSDUCER  TYPE 

AIT 

V2  FAIRING  AMBIENT' 

0-1000  DGF 

Fe/Cn  TC 

A  2  T 

V2  CLAMSHELL  AKB 

0-1000  DGF 

Fe/Cn  TC 

A  3  T 

V2  CONDUIT 

0-1000  DGF 

Fe/Cn  TC 

A  4  T 

V2  SERVO  ELEC  CON 

0-1000  DGF 

Fe/Cn  TO 

A  409  T 

BLACK  CALUR  QI 

0-1000  DOT 

27-11912-5 

A  439-T 

38  GM  CALOR  QI 

0-1000  DGF 

27-11912-3 

A  443  T 

19  GM  CALOR  QI 

0-1000  DGF 

27-11912-1 

F  1194  ? 

FACILITY  GN2  SUPPLY 

0-2500  PU 

G  302  C 

Y'  *1P  MODULATOR  AVG 

MI. 7-0  VDC 

G  94  0 

BOOM  ANTENNA 

G  197  u 

RB-IP  RADIAL 

/  587  0 

POD  WAVEGUIDE 

G  588  ? 

WAVEGUIDE  PRESSURE  1 

0-20  PIA 

G  58  P 

WAVEGUIDE  PRESSURE  2 

0-20-PIA 

G  281  V 

RB  REFLECT  SET 

M  2.5-0  VDC 

H  130  P 

S  HYP  FUMP  DISCH 

0-3500  PIA 

7-01720-5 

H  185  P 

S  HYP  PUMP  INLET 

0-200  PIA 

27-01234-11 

H  191  P 

S  HIGH  P?  TO  MAN 

0-3500  PIA 

7-01720-5 

H  212  P 

VERNIER  RETURN 

0-2C0  PIA 

27-01243-11 

H  1360  ? 

HPU  SUSTAINER  RETURN 

0-200  FLl 

27-012/3-11 

H  398  P 

NAA  HYD  ACCUM  GAS 

0-3500  PIA 

7-01?c0  5 

H  383  R 

STB  FLOW  TO  RES 

0-9  GPM 

27-01281-1 

E  384  R 

SUS  FLOW  TO  NAA  CCNT 

0-9  GPM 

27-01281-1 

H  385  R 

STB  FLOW  FROM  V  MAN 

0-9  GPM 

27-G 1281-1 

H  386  R 

SUS  FLOW  Tu  MAN 

0-9  GPM 

27-01281-1 

K  316  T 

ROD  PANEL  -SUS  IN 

0-1000  DGF 

Cr/Cn  TC 

E  317  T 

ROD  PANEL  BOOSTER  IN 

0-1000  DGF 

Cr/Cn  TC 

h  1187  X 

3STF  OIL  EVACUATION 

OFF-ON  VDC 

H  .1188  X 

SUS  OIL  EVACUATION 

f^F-OK  VDC 

H  °87  X 

S  ENG  CNTL  BRACKET 

ON-OFF  VDC 

H  388  X 

ENG  CNTL  TO  Hi  LINE 

ON-OFF  VDC 

H  389  X 

HYD  MANIFOLD  TO  CONE 

ON-OFF  VDC 

I  1606  V 

COMPUTER  RESET 

N  1356  X 

5LG  CH  LQX  LOW  LEVEI. 

ON-OFF 

K  1932  X 

LOX  TPNG  VLV  CLOSED 

ON-OFF 

H  1933  X 

LOX  TPNG  VLV  OPEN 

ON-OFF 

N  1973  X 

PRESS  VLV  CLOSED 

ON-OFF 

P  1439  0 

S  NAA  ROC  ACCEL 

M30-80 

P  .1/520 

B  1  NAA  RCC  ACCEL 

M80-80 

P  1453  0 

B  2  NAA  RCC  ACCEL 

M80-80 

P  1020  T 

B  1  LOX  PUMP  INLET 

M325-M275 

P  1054  T 

B  2  LOX  PUMP  INLET 

M325-M275 

V.  I 


THfl  MATERIl1!  COBTASMl  l«F0r.MATI3S  WFECIiSS  THE  NATIOIW1.  BEFEf..;  OF  THE  UNITED  STATES  WITHIB  THE  MEABIN6  OF  THE  ESPIONAGE  LAWS.  TITLE  IS. 
U.S.C  ,  MOTIONS  793  A8D  ",W,  THE  TfeJISMISSlOB  OB  REVElATIOB  OF  WHICH  IN  AST  MANNER-JO  AN  UNAUTHORIZED  PERSON  IS  PROHIBITED  BY  LAW. 
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RANGE 

TRANSDUCER 

P  1225  X 

ENGINE  CONTROL  RELAY 

OFF-ON  VDC 

F  1229  X 

LUX  HIGH  TOPPING 

OFF-ON  VDC 

P  1230  X 

LOX  LOW  TOPPING 

OFF-ON  VDC 

P  1231  X 

PNEUMATICS  CUTOFF 

OFF-ON  VDC 

3  33}  V 

ACC;VL  400  vlbiuj 

0-11  VAC 

5  359  X 

BOOSTER  STAGING  B/U 

OFF-ON  VC 

3  1370  X 

STAGING 

OFF-ON  VDC 

S  1373  X 

BOOSTER  JETTISON 

OFF-ON  VDC 

3  1372  X 

PRESSURIZE  VERN  TANK 

OFF-ON  VDC 

3  1373  X 

BOOSTER  CUTOFF 

OFF-ON  VDC 

S  1374  X 

SUSTAIMER  CUTOFF 

OFF-ON  VDC 

S  1375  X 

VSHPS  BACK-UP  SIGNAL 

OFF-ON  VDC 

S  1376  X 

VERNIER  CUTOFF 

OFF-ON  VDC 

S  13V  X 

EJECT  RV  UMBILICAL 

OFF-ON  VDC 

S  137?  X 

RV  JETTISON 

OFF-ON  VDC 

S  1379  X 

FIRE  RETRCRUCKETS 

OFF-ON  VDC 

T  2  T 

.  B1  T/C  REPER  JUNCT 

0-200  DGF 

27-01287-1 

T  3  T 

S  T/C  REFER  JUNCT 

0-200  DGF 

27-01287-1 

T  103  T 

BOOSTER  T/C  REF 

0-200  DGF 

27-01287-1 

T  162  T 

V  T/G  REFER  JUNCT 

0-200  DGF 

27-01287-1 

THIS  MATOtMU.  COflTAISS  1SMU4ATI0B  AfftCTIIM  TO  MTIOfUi  DEFUSE  Of  THE  UHITEO  STATES  WITHIB  THE  MEAQIH6  Of  THE  ESPIOHAfiE  LAWS,  TITLE  U 
U.S.C.,  SECT  loss  7K  ASO  TO,  THE  THAHWISSIOS  OR  REVELATIOS  OF  WHICH  IS  AST  IMSKER  TO  AS  UMAUTHOSI.HO  FERSOS  IS  PROHIBITED  BY  LAW. 
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MIS3U-  INSTRUMENTATION  LOG  SHEET 

359-13  22  JUN  SO 


S  “I| 
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S.  >»  t  MOO  111  R8  RE  OUTPUT  1  11_  3 

0^503  V^_MO0  III  M  AGC  1  11  17 
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H  HV0RAIA.1C  SYSTEM 


0  m*,j  VOC 


K 

33  P 

81  HYO  ACCUMULATOR 

1 

12 

43 

$ 

3500 

P  1  A 

SLO 

7 

01731 

9 

1173  1 

K 

1*0  P 

SUS/VERN  MYD  PRESS 

1 

12 

si 

c 

3  500 

P  I A 

slo 

7 

01720 

3 

1213  2 

^  H 

219  P 

S  Ta  RESVR  gas 

2 

11 

*i 

0 

200 

PIG 

SLO 

27 

012*3 

7 

H 

22*  P 

9  HYO  SYS  LC  PRESS 
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11 
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229  P 
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012*3 

7 

Hi 
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2 

T 

r»  * 

*  K 

REPORT  NO.  AZC-27-059--13 
SECTION  8 
22  JUNE  mo 


CONVAIR-ASTRONAUTICS 


V~r-T 


AZC-27-059-11 


MISSILE  INSWJMEK'ATION  LOG  SHEET 
059-11  n  JUN  60 


i  Hi  i 

v  l 


!XSC*(6T!On' 


f  \  S* 

l  l  \l 

P  S  u 


I  LOW  Mu.-- 

«  ■  **  ■  w*  * 


.  rs  j  *5;  * 

*5  ?25  °' 

n  *!f  1 

-  '  4  «  «  4  «  t  ""  W  U  MKUl'V  "  O 


I  I  J60  V  _  Alt'  -tsOtrTH  Si 0 


2  e  «7.b  :*s  vac 


I 

580 

v_ 

*7*6  Rf.50l.VE9  510 

I 

u 

ii 

NT.* 

7,9  VAC 

*c 

-  4“  “-*4  . 

..... 

*6* 

•  - .  - 

*  .--4 

•A. 

■  -  -H.4 

. . 

..  4*4 

■A-  - 

I 

J1C_ 

If 

?v*  "c0  TiM£ 

y 

f 

0 

9 

*50  •„■  C 

10E 

I 

591 

w 

ti«*  t 

2 

n 

S 

......... 

- - - ....  .. 

BlP  , 

1 

531 

X 

sT.-t*  ENGINE  COS  SIS 

2 

t 

s 

Cf. 

OK 

8l» 

I 

511 

X 

VER6  £*61  INE  C06  SIC. 

1 

u 

** 

06' 

ST^ 

1 

s* 

X 

S  ENGINE  COE  StS 

2 

5 

OFC 

CM 

8L» 

i 

57? 

« 

5  FWG  INC  C?*  SIS 

i 

i? 

%c 

OFF 

os 

ST* 

1 

‘.15 

t 

'4v  COE  RELATS 

10 

s 

0* 

SL» 

!. 

515 

X 

RRF-'RN  SIGNAL  1 

i 

12 

4* 

Zff 

S  T» 

I 

516 

X 

SUP4XL  T 

i 

1? 

47 

O  .- 

05 

ST* 

I 

*  2"? 

X 

-<<1E-ARN  BELAt  CLOS 

i 

1? 

55 

CEE 

06 

■  STP: 

I 

51 : 

n 

COYOTES  REOUNOA  » 

i 

7 

S 

oee 

06 

9L* 

570 

X 

STAGING  signal 

i 

1/ 

*9 

Q'E 

06 

ST* 

«!SCTLt.»6eCL'S 


rn  1*1  r  AOC^E*  S£BiS;i7i0»,  }  7 


o  s  :n  !*  t  oIl’5 


SEROSE  i.i6MY  ;.CCJM  1  C  OS 


BAOPbSLS  :-S,  '*STf« 


»  (lux?  Pv,'*P  St-fr*, 

6  8-5  61  *b««P  S»tE0 

P  740  *  S  *“•,*- '  S  ffo 

»  5?»  r>  »* :  s  e-ut*  vsiv-y 

p  52*  ?'  s  -ai*  co  «.>•' 


vCG  S'- 


i 

1  U  7' 


*  6  5  6  7«*vrS'r  0***e*£«  7  t 


44  5  7  64-60  **»  '  ’  ’  ?  .  ?*Y  ji 

6680  6*04  a*M  SLO  012*’  1 

0,0  n,'  l»7  SiC  ?7  ti}»,  7 


3  90  Dfl, 


3  10-00  61*  ISO  7  0  17j;  j 


1  !  85  7  B;  07-;  17?J 

11*9  *  »  ? 7—1 1*?1 


1  *05  X  »■  2  7-1  ’664 


II  1*  I  >6  .?0( 


r 


I 


| 

1 


f 


I 

t 

I 

| 


I 

I 

i 


I 


£ 

r 


t 

j 


CONVAIRASTRONAUTICS 


REPORT  NO. 


AZC-27-059-13 
SECTION  b 
22  JUNE  I960 


«c-27 -mt  b45wumentatk3n  lo92s^60 


r~ 

t 

1 

l 

— 

i 

9 

i 

rt? 

1 

X 

3  : 

1 3 

J  3 

«  X 

i 

3 

3 

3 

« 

3 

DtiCRlFTiON 

o 

X 

5 

£» 

* 

5 

u 

o 

?  o  ■ 

X 

1  X 

a  i 

*  o  iis 

ii  3  JIi 

11 2  w  eg  2  i 

rrn 

IXI.A  55AHO*t  ' 

MO  **G 

i  ■  \ 

Jl! 
i  ;■ 

i 

a 

< 

.*.»  AV»  l*rfr 

NUUHli 

5 

r 

3 

lOw 

M 

0  J c  * 

*Aah\^,ZM* 

f— 

‘ 

*• 

* 

i 

*  1* 

■ 

I  £ 

ii  * 

»  ■ 

r  u 

j  -i 

MHUHh  »*<»  A.' 

n 

T 

p 

27 

p 

VERNIER  FUEL  TANK 

13 

47 

0 

1000 

R  I A  SLOj 

7 

ri'»20 

» 

1206 

P 

27-11*51 

P 

28 

p 

VI  THRUST  CHAMFER 

1 

A 

S3 

0 

L 

PIA  StO 

7 

01737 

3 

:  1  }?1 

4',: 

P 

27-1 1699 

P 

2R 

P 

V2  THRUST  CHAMBER 

1 

A 

?  5 

0 

*00 

PIA  SLO 

7 

01757 

J 

1127 

2 

P 

27-11699 

P 

JO 

P 

VERNIER  L02  TANK 

1 

13 

13 

0 

1000 

PIA  510 

7 

01720 

3 

1208 

Y. 

9 

27-11651 

P 

38 

p 

82  FUEL  PUMP  DISCM 

2 

H 

2  3_ 

0 

1000 

°IA  15_ 

7 

01731 

5 

_  1 1** 

> 

P 

23-11722 

5» 

SR 

D 

HI  FUEL  PUMP  nISCH 

2 

E_ 

21_ 

0^ 

1000 

091  15 

7 

01731 

4 

^  117^ 

l 

P 

27-11721 

l  - 

P 

S6 

P 

S  t.02  PUMP  INLET 

1 

13 

17_ 

0 

150 

PIA  SLO 

?** 

012*3 

9 

1  755 

X 

P 

27-11720 

P 

59 

P 

82  T HR US T  CHAMBER 

2 

E 

1  1 

0 

60C 

PIA  15 

7 

0  1751 

i 

1?44 

V 

P 

27-1 168* 

- 

P 

60 

P 

81  THRUST  CHAMBER 

2 

P 

1 

.5 

SOC 

p :  a  15 

7 

01731 

i 

1  2** 

Y 

P 

27-1  It** 

h  - 

P 

91 

P 

31  L02  1NJ  MANIFOLD 

1 

13 

■*0 

0 

13&0 

°  I  A  SLO 

7 

01731 

5 

1 2-* 

P 

27-1169* 

P 

92 

P 

8?  LC2  1NJ  MANIFOLD 

1 

13 

13 

0 

1000 

PIA  SLH 

7 

01731 

5 

12** 

P 

2  7  1166* 

P 

155 

D 

91  3A5  GEN  C0M9USTCN 

1 

l<r 

4.  - 

* 

1000 

PIA  SLO 

7 

0  ’.  ?1 1 

5 

p 

27-1 172? 

p 

164 

P 

82  GAS  ,  N  C0M9UST0N 

9 

1? 

33 

r 

1000 

PIA  SLO 

7 

01731 

4 

P 

27-11-70 

P 

279 

P 

32  LO?  PR  LU8  OIL  mn 

2 

11 

*3 

e 

125 

PIA  SLO 

27 

012*3 

0 

* 

P 

*3  0. 

P 

S  rUEL  RUMP  DISCH 

2 

£ 

J_ 

0, 

1500... 

PIA  IS 

7 

C  1  *  3 1 

7 

1225^ 

X 

P 

27-1  1720 

D 

337 

C. 

SGG  LO?  INU  MAN 

9 

4 

31 

0 

'.000... 

PIA  SLO 

7 

0173! 

5 

12  J5 

P 

27-l’7?e 

P 

3*1 

D 

S  i_U?E  OIL  MAN  I pOLD 

2 

r. 

4  y 

0 

•  500 

PIA  SLO 

7 

01731 

y 

n 

P 

351 

D 

S  LC?  INJ  manifold 

1 

13 

A  Q 

r> 

i  oco._ 

PU.  .SLO. 

7 

Ol^ll 

% 

„.  1?,A 

X  . 

° 

23-1 17*1 

P 

4?3 

«... 

pi  LC  Pp  LU5  OiL 

2 

j  * 

•  3 

0 

:oo_ 

PIC-  .SLO.. 

2’ 

012*3 

<3 

- 

» 

. 

P 

53-: 

T 

s  LC?  !N_£~ 

1 

1  1 

Q 

M3D0 

* :  ?  r. 

SLO_ 

7 

c  154^ 

l  ' 

11*“ 

X 

» 

“7 

27-1 17  7  c 

i  • 

P 

b^\ 

Si CT  / "  5  2U^t  * 

11 

5  0 

vl 

4  or. 

DC-  S’. 

2' 

!.?«’ 

3 

3 

D 

• 

SGG  COMBUSTOR 

0 

0 

15  co  _ 

jCff  SLO 

?  " 

0  I?4* 

3 

•  7  34 

4 

P 

27-j j 7?0 

f? 

713 

9»  r.AS  GtN  'O-aRuSTOR 

> 

» * 

A 

r 

n  T  r  i  -•> 

?•> 

012-3 

3 

;  ?  lo 

A 

P 

27-1 1*21 

£> 

* 

*  ^  r* *  v  "  0*5 '  ”  T  c 

- 

\\ 

** 

’.SOI' 

'VO... 

2  “* 

7 1  ;■  4  ■» 

3 

—  1  ?  m?. 

3 

**» 

■H 

27-; 1772 

P 

3  4' 

X 

r-  v.  '  *!ff  *K  *  Y 

> 

c 

0 

7  A 

-X  ^  T  p 

P-; 

p 

*■»’. 

C-.  ’of' 

- 

r 

3* 

v>;  •  Tc- 

-> 

P 

541* 

* 

C^vf’S  C?r  c 

v 

i3 

4 

s 

v  X  >  ?  e 

„ 

p- 

s 


S  ▼  >  s  ** 


i 


REPORT  NO.  AZC-27-059-  -3 
SECTION  8 
?2  JUNE  1960 


MISSILE 


COMVA!  R- ASTRON  AUT!CS 


MKSSLE  iNSTRUMENWION  lO^SH^T( 


i  •  *  f*  *•»*  »^*i.‘'-n; 


I 


SECTION  9 


a*»>  • 


;  ■  ■  (■? '  >-,v . 


».  y>w^l<IV4^  c*j**.^r  V-^vSi 


GONVAIR  ASTRONAUTICS 

azc-27 -tm  '^UMENTAriON  LOfcS^T 


REPORT  NO.  AZC-27-059-13 
SECTION  9 
22  JUNE  1960 


comm*  rate-cont. 


am  *oo  cycle  ac  pwrsup  !  i;  l 


P[  83!  Bi; 

i  B2  PUMP  SPEED 

1  it 

P\  3*9|  B 

1 

j  s  PUMP  SPEED 

*i_ 2W.  o. 

^  SUST A INER  YAW 

iL  4 4 

'  SUSTAINER  PITCH 

S  20 $j  D 

r  ' 

!  B1  YAW 

""j~  /  '*J 

0  »J4 

RSC  CUTOFF  OUTPUT 

1  i  ! 

s  2C3i  Oil 

i  Bl  PITCH  ROLL 

I  370  *30 


9*9!  11*2 


M3  *01  3*0 


com  27  01267  11 


5LO!  27  0126* 


|  7  01680 


7  01880 


X  !  B1  CUTOFF  RELAY  (  \j  7j  Sj 

Rl|!  YAK  Rate  GYRO  SIG  |  l|  8 


R  ;!  PITCH  RATE  GYRO  SIG  •  1  9! 


iai 


mtf-iniin 

■■■ 


m 


27-11722 

27-11720 

27-11720 

27-11720 

27-11721 

27-11721 


CONVAIR-ASTROMAU 


REPORT  NO.  AZC-27-059-13 
SECTION  9 
22  JUNE  1960 


uc-n-mi  'nstrumeniahon  lo§,  W#0 

REPORT  NO  DATE  . . . 


dll  if  ill; 
SIS  ?!  J|' 

Ml  I  I 

4-44 

<  i  >  i  • 


DESCRIPTION 


g  S  o 
5  1  li 
I  3  ?! 

j  ilo 


MfASUItMCNT 

IANM 


a 

I 


J  5  |iii 

sl  ;  |si| 

5  4  i  5  S 0  j  riAMtowcu 


MKIAl  I  IT*  TIOM 


4- . I  -Upi=S- 

I  II  Till  gyro  1 


jjjfl  w  |  m  j  )m  j  um  j  |  j  »  n  j  it  »  »  «t  *  t.  jj  i?u  %*uuin»  wot,  u 

ij  COMM.  RATE  3  RP5  !  lj  l?j  0  [|j  {  ;|j  _ II _ 


j  1532  T  !  GYRO  2 _ |  1  12;  3j| 

|  lj  3331  T  j  BINNACLE  i  1  12  si! 

I — (, - — 14 - 1 - - 

I  I  1  ‘  I  ,  ,,, 

}4 — f-jj| -  — 4-^4 

|j _ j_  : _  j  1  12 

|  i!  5*0!  vj'i  CONTROL  113  PHASE  B  M21  11 

t— l - j— j4 - - - !-+ - 1 — \ 

1|  334  T  ANALOG  51G  CONVERTER  1;  12j  13j 

i  i  "!  "T”  ,  ,  i  T 

j  I  372  P  BINNACLE  li  121  13! 


li  12  1  MB .3  H.jjj  DGC  i  SLO 

i  i  ^ ‘ — t — 


lj_l?j  3  M6.3j  6.3|  j  PGC 
1!  12  sill  0  leoji  DGC 


oj  looy  oocj _ s 


o:  isoii'  vdc 


o!  ioo; 1  ehvc! 


l  K 

F  1*5,  P 


I  335  r 


1!  121  13!  0' 

-r-t— to — ? 


S  CTL  HE  8TL  DISCH  1  12|  17|j| 
COMPUTER  !  l!  12|  191  ji 


1  3*1  V  CONTROL  M22.5  PS  UP  j  1|_12|  2lljj 


0  3  500  PIAi 

— * - ff - 

0  3oij  06C| 
0  25  I  VDC 


P:  135  P  61  GAS  GEN  COMBUSTON  1  12!  23;|1 _  0  1000.  »1A 


4  4.  10°*  CAL  18 


44^44 


0*  C  AL  IB 
50S  CAL  IB 


j  1  12  27|l!__ 

;  *  3  *»  ^ I  1 


SLOi _ 

SLO  I _ 

- 

SLO. | j  7  Q172Q 

j“| _ 

SLO  |  j _ 

SLO  j!  7  01731 


1213  2m 


S  li  1?;  291 


rt  ! — 4! 

1  12  3) 


P  18*  P  B2  GAS  GEN  COMBUSTON  ll  12  33 


H — w — M — f - 

0  1000m, ;  P1A|  j  SLOlll  7  01711 


I  327  X  PRE-ARM  RELAY  CLOS  |  1  12  33!  1 1  OFF  ON 


1  12!  37 


P  5?9  D  S_MMN  102  VLV_  _ :  1  1?|  37^,  Oj _ 90  I  Dg6j 

I  5**  V  COMPUTER  M16.5  PSUP  4  12  39j  M20i  ofi|  VDC! 


I  5*8  V  COMPUTER  33  PSU“  li  12  *1  j 

H  870  ACCUMULATOR  j  lj  12’  *3m| 

I  52  5  X  ’RE-ARM  SIGNAL  1  I  1  12  *5  ^  OFF  ON 
I  526  X  PRE-ARM  SIGNAL  2  1  12  *7 


0  *2  VDC  I  SLOi 

H - Tf — l — — t - 

0  3500s  PIAi  I  SLO  i  7  01731  9 

i — r — r — 4 - 

/Mi  r fD 


1  12  *7  OFF  ON 


I  3??  X  S  FNGINE  COF  SIG  1  17  *0 

*  . .  . 4~  *- . I-  4*4 

I  570  X  5  T  AG  I NG  SIGNAL  1  12  A* 

K  l*c  p  SU$/VE°N  HYO  PRESS  ^  1  12  51^ 

F  2*6  P  H  TANK  HE  BOTTLES  HI  1  1?  53 

•  •  '  *  *  «*■» 

. SYNC  &  I  003  CALie  ;  1^  12  35^_ 

CONNECTED  TO  1  12  53  1  1?  56^ 

CONNECTED  TO  1  12  56  1  12  5? 

t  •  •  f  ■  *t«  -  -  -»  •  A  -  *»♦ 

•  li  CONNECTED  TO  1  12  S7j  lj  12!  Sfl!1! 

-  ‘  - . 4-4*- - - -4~| - H—  iff 

ill  CONNECTED  to  1  1?  ssi  11  1  ?!  30 


SIG 

_  i_ 

12 

49! 

OFF 

ON 

) 

|V 

17 

ft*- 

40 

OFF 

ON 

1 

12 

49( 

OFF 

**j  f- 

ON 

:  ss 

t  1^ 

12 

SI 

-*tf 

0 

-  —  + 

3  500J  PIA 

-  - MP* - »  ■ 

0  3500  P1A 


7  01720_  5! 

7  01720  5 


'  | 

—  U| - 1—4 

’  i  I  ' 

- Si - l-4 

/!  1213  2  s 

4h - f-H 


27-11*30 


27-11722 


27-11720 


27-11721 


27-11650 

27-11*82 


REPORT  NO.  AZC-27-059-13 
SECTION  9 
22  JUNE  1960 


CONVAIR -ASTRONAUTICS 


RtPOKT  NO 


AZC-27 -ti/m  instrumentation  LO^syggT 


i  *  s 

I  I  f! 


»  tiiiii  an 


COMM*  RATE  3  RPS  |  li  11  0 


S  3441  X  RELEASE  PAYLOAD 


i  1  IS  S' I,  Off 


P  348  X  COMPLETE  COF  relay  II  131  j 


1 

V 

] 

|  R#C  CUTOFF  OUTPUT  j  1 

1  13,  7 

in 

B 


347  X  I  S  CUTOFF  RELAY  1|  13j  91, 

-  -  ri  "T" 

38|  V  |  MSL  SYSTEMS  INPUT  _j_l  JS,  11 

30|  P  I  VERNIER  L02  TANK  j  1  IS!  13 


I  H  1»1  HI 


28111  VDC 


31  |  VDC 


28  i  VDC) 
30  i  VDCi 


o!  lOOOjj  PlAj 


92  P  ji  B2  L02  INJ  MANIFOLD  li  13i  IS  I  Cl  lOOOl  1  P 1  At 

— -I - -pi — — ht - j — w— t 

Jt  P  IS  LC2  PUMP  INLET  I  li  13  17  0!  1501  I  PIA1 


7  01720 


SLO!  7  01731 
ELOliS  27  01243 


81  P  li  FUEL  TANK  HEAD 


I  H  13!  211 


pO*  CALjB  _  lj  131  29jj 

P  LO?  TANK  HEAD  1  13  pjl  0  5|i|P10;i 

P  1.02  Tank  helium  '  1  131  33  0  *5l  i  PIA 


P  LO?  TANK  HEAD 


i  n 

■ 

MftlAl 

380 

STATION 

WO 

1 

S! 

— 

1 

1 

M 

x! 

i 

i p 

1 

1 

1 

i 

4 _ 

l_4 

ff~ 

X 

j 

948 

M - 

3l 

_  |  i:  i3i  35|ii  j _ 4 _ 

p!  FUEL  tank  HELIUM  I  li  131  37  0  100  !  PIA 


P  91;  P;  81  LO?  INJ  MANIFOLD  i  1  IS:  3<»:  0  1 000,  i  PIA 

- - - - - —  j— -f - f— rr - ! - +* - - 

t  ;*5  V  COMPUTER  M\0  PSUP  |  li  is-  Alji;  Ml?  MT,5!^VDC 
I  347  V  COMPUTER  A  PSUP  I  1  13  43':  0  6;  VDC 


I  347  V_  COMPUTER^  _4  PSUP_ _ 1  3  43 

_  V  13  43 

P  IT  r  VERNIER  FUEL  TANK  ^  V  13  47 
P.  SSlj  P_S  lO 2  INJ  MANIFOLD  l_  13  4a 

1  13  31 

E  33  V  COWECTEO  TO  1  13  23:  1  13  83 
SYNC  6  1034  CAL  18  ^  1  13  33 

_ _ ,  CCNNECTCO  TO  1  .3  33;  1  1 3.  36^ 

^ _ j  -  CONNECTED  TO  1  13  36  1  13  57  _ 

■  CONNECTED  TO  1  IS  371  1  13  *» 


0  6:  VDC 

...  - *-•♦ - H 

!  I 

o  noo  pia 

0  1000  PIA 


SLO^  27  01280  1 

SLO:  7  91723  11 


SLO  7  01723  13 

SLO  7  01731  5 

- - • — 

SLO  : 

SLO 

SLO  7  31770  3 

SLO  7  01731  3 


-U..9-P 


1244|  Y  :j  Cl  27-1 16s* 


1208  Y 
1  233  X 


27-11651 

27-11684 


27-11683 


*84  3  P  27-11679 

-  -i~-.+f+  -  - 

j  ;»l 

_ |  -ii 

9*8>  3  ii  P  27-1161 


27-1 1651 
27-1 >721 


COWERED  TO  l  1J  38  1  13  39 


REPORT  NO.  AZC-27-059-13 
SECTION  9 


CONVAIR  ASTRONAUTICS 


22  JUNE  1960 


ViSS:  F 


1  3E 


AZC-27-<$^  1NSTHUMENTAT50N 

OfPC?T  NO  _  DATE _ 


PAGt 


DESCRIPTION 


*  - 


*  2 

-  20 
■  ->  * 


LOW  ■  Ml** 


>  z  1 

!  I  ! 

iii 


COMM,  RATE  10  RPS 


Fa  in  dm 

1  AO 


!5? 

Hi 

■  5 1 2 : 

I*5 


UO  MlltDU  H 


E 

51 

V 

*00  CYCLE  AC  PHASE  A 

1 

A 

i 

105 

_ .J,. 

125 

VAC 

SLO 

_ 

_ i 

i 

_ 1 

jc 

H 

225 

p 

B  TIC  RESVR  6AS 

1 

A 

3 

0 

200  1  PIG 

SLO 

_  i ,  i 

27 

012*3 

i 

{ 

I 

d _ 

! 

_ i. 

i  p 

i _ 

0 

7 

V 

•1  RSC  RE  INPUT/AGC 

1 

A 

5 

15 

100X 

uv 

SLO 

. 

| 

T 

1 

! 

_ L 

j' 

u 

91 

V 

error  ratio  oemco  of 

1 

A 

7 

MS 

5 

voc 

SLO 

f 

_ _ _ L 

TT 

i _ 

T 

Jl 

!  p 

lL 

s 

61 

D 

ROLL  DISPL  GYRO  SIG 

1 

A 

<7 

M3 

3 

DEG 

•>. 

....  _L 

1 

L 

s 

62 

C 

PITCH  D.SPL  5> (0  ii: 

A 

V 

t  1 

A  *. 

MY 

3 

U 

i  13  i 
£  ! 

5 

t 

M1 

j  j 

> 

s 

63 

D 

YAH  OISPL  GYRO  SIG 

1 

A 

13 

M3 

3 

r 

DEG 

5 

i 

1  1 

4 _ 4 _ H 

j* 

H 

227 

X 

S  Tic  RESVR  PISTOH 

1 

A 

15 

OH 

OFF 

_  i _ 

87 

**900 

109 

1 

a. 

i  i  ' 

z 

3 

E 

XPONDR  RE  INPUT/AGC 

1 

A 

17 

Ml  20 

- t-* 

0 

DBM 

3  ij 

T 

j 

;  j 

t 

!  P 

4 _ _ 

Y 

1 

X 

SEPERATIOW  SIG 

1 

A 

19 

OEE 

ON 

MC 

' 

STP 

j 

^  |  J 

1  1 

is 

h 

315 

p 

SUS  HYO  LO  PRESS 

1 

A 

21 

0 

200 

PIG 

SLO 

27 

012*3 

11 

i 

i 

-  *  *1 

:  : 

1  p 

1  A  23 


^r 


100*  «.ALI3 

1 

A 

25 

| 

— rn 

4  .  i  1 

t— 

i 

0*  CAL  IB 

1 

A 

27 

1  f  ?  j 

it  j  | 

_ _ 

I 

j 

50*  CALIB 

1 

A 

29 

;[ 

337 

P 

SGG  L02  INJ  MAN 

1 

A 

31 

0 

1000  PI  A 

SLO 

7 

01731 

3 

_ 

1233 

xi' 

!  p 

26 

P 

VI  THRUST  CHAMBER 

1 

A 

33 

0 

A00  P  l  A 

SLO 

7 

01737 

3 

ji;  1127 

4/ 

1  R 

29 

P 

V2  THRUST  CHAMBFR 

1 

A 

35 

0 

*00  RIA 

SLO 

7 

01737 

3 

:  1127 

2 

!p 

91 

V 

CONNECTED  TO  1  A  7 

I 

A 

37 

. 

I 

61 

0 

connected  TO  1  A  9 

1 

A 

39 

| 

62 

0 

CONNECTED  TO  1  A  11 

1 

A 

*1 

1 

63 

D 

CONNECTED  TO  1  *  1? 

1 

X 

A3 

! 

528 

D 

S  MAIN  FUEL  VALVE 

1 

A 

*3 

0 

90  DEG 

SLO 

NAA 

i  p 

3 

E 

CONNECTED  TO  1  A  17 

1 

A 

47 

1 

A 

49 

1 

A 

31 

1 

A 

53 

SYNC  (.  100*  CALIB 

l 

A 

33 

i  1 

~*E  H 

connected  to  1  A  55 

1 

A 

56 

1 

.  j 

CONNECTED  TO  1  A  56 

1 

A 

37 

CONNECTED  To  I  A  57 

:  1 

A 

56 

CONNECTED  TO  1  A  5? 

1 

A 

59 

- 

- 

*•  ■ 

* 

KAWWfi 

mt*mn 


27-11720 

27-11699 

27-11699 


REPORT  NO.  AZC-27 -059-13 
SECTION  9 
22  JUNE  1960 


CONVAIR  ASTRONAUTICS 


»«™M£NTAT>ON  LO9,S^T60 

fifrORT  NO _  OATt _ RAGE 


1  «  i  ' 

r 

5  a 

j  i  * 

i?  ? 

-  >  » 

t  * 

1 

DESCRIPTION 

l*X 

— - 

t 

3 

- IT 

1  w  i 

M 

!  11  ill  i  " 

l 

» 

0 

[F 

O 

t 

r 

l 

t? 

O 

«  ' 

< 

V 

i 

0 

3  o 

•  I 

I-! 

kAAVottwAwr 

*ahM 

rt 

it 

s 

§ 

3 

U 

U 

■« 

lilijl 

JSS  h  :  <tti~ 

•t  j  »  wo 

;  «  8^  T»A MMCH 

1 

1 

tlATtOM 

WO 

i 

!; 

i 

Li 

Is 

jl 

u 

LOW 

***** 

•  < 

* 

J* 

m 

la 

■  M  ' 

*  9 

« 

M  « 

•  4 

*  •  »>  BU  MlllL'N  •»•*<  t  «J  W 

Ef  m 

Dl 

□ 

0 1 G I T  AL  CHANNEL 

i 

c 

0 

i 

;  lit  1 

i_  . 11; . .  i  . . 

ft 

; 

n 

50?  L 

CCW>UTER  VELOCITY 

X 

i 

E 

A 

0 

F/S 

xo«  ) 

, 

ICI 

503  L 

C0M»UTER  VELOCITY 

Y 

i 

E 

9 

0 

AIL 

E/S 

10* 

“tl 

Ip 

50*-  L 

COMPUTER  VELOCITY 

7 

X 

E 

C 

0 

ST 

E/Si 

tOKi: 

!  p 

510  W 

elapsed  TIME 

x 

E 

0 

0 

*50 

SEC 

10« 

1 

505  H 

COMPUTER  POSITION 

X 

X 

E 

E 

- 

6X 

MM 

10* 

.A 

506  M 

COMPUTER  POSITION 

Y  1 

E 

F 

M3  00 

500 

MM 

10* 

F 

507  H 

COMPUTER  POSITION 

z 

1 

E 

a 

0 

TOO 

MM 

10* 

:  P 

509  H 

AZM  ERROR  EUNCTICN 

1 

E 

H 

MJC0 

500 

MM 

10* 

P 

5C»  H 

range  ERROR  function 

1 

E 

i 

0 

«T 

K* 

10* 

P 

DWWnK 


-■Vf$  •  i .■li.-jrmtiv. 


REPCAT  NO  AZC-27-059-13 

SECTION  9 


22  JUNE  1960 


»tPO»T  NO  . 


CONVAIR 

«C -zy-mi  ^mmAVOH 


* 

£ 1 

' 

^  > 

OeCWTKJN 

1 

r 

1  S 
?  ? 
s  ; 

o 

i 

«4aUUWK' 

*  ■  «7* 

f if  5  s»* 

r**t 

* 

VA'-.J*  <J 
<1 

5 

•  e 

i  1 

* 

li/W 

***♦*• 

’  •  K  8  *  r 

*  *  :  S* 

tunUmCEI 

NO  < 

0 

« 

l  1  *  -jj 

* 

» 

IB  B 

P 

H  » 

m  « 

ti  «  «  «  «  1  uu 

ptttet'u  n«L  u  I. 

»  » 

|  !ji 

COMt*  MTt  CONT. 

i 

0  c 

2 

1 

P! 

•*  i  . 

81  PUNP  SPECO 

2 

2 

5*80 

64<i0 

rrn  ilo  77 

012*7  1 

no*  « 

Ml  V 

POLL  *ESOLVE4  S16 

2 

1 

“10 

10 

va:  » 

i*- 

s»0^v_ 

PITCH  *E SOL vt*  SIS 

,  2, 

A 

“50 

50_ 

vac  : 0^ 

Sir  v 

va m  steering  sir. 

2 

5 

M) 

J* 

VAC  _ 10_ 

Ht  0 

PITCH  SERVC  ERRO» 

2 

6 

m  .6 

4.1 

“In  20 

m  « 

VERM  ENGINE  CC*  CTG 

z 

6 

s 

0** 

ON 

BUR 

IK  t> 

REON0T  GVRO  * I CL— OFT  J 

T 

“2.T 

2.7 

“iN  55 

»JT  * 

CO»«*i;TER  «E0u»p>ANCV 

I 

7 

s 

0*F 

ON 

BLP 

)83  v 

A2“  RESOLVtR  S16 

? 

* 

7,4 

VAC  40 

»•:  m 

T  1M«E  T 

2 

5 

s 

BtP 

)*  3 

POLL  SERVO  ERROR 

Q 

“4.1 

1.1 

OEG  ICO 

»*?  X_ 

S  ENGINE  CO*  StG 

^  2, 

9 

s_ 

0** 

°*L 

BID 

•* 

5)1,  0,„ 

azinotn  servo  error 

.2 

)  £ 

“5.1, 

J.l„ 

“IN,  100 

... 

in  * 

SfcV  CO*  RELAYS 

2 

10 

s 

Of* 

ON 

°l.P 

CONVAIR  ASTRONAUTICS 


REPORT  NO.  AZC-27-059-13 
SECTION  9 
22  JITNE  1960 


A2C-?7-05*-l3 


MISSILE  INSTRUMENTATION  IOG  SHEET 

D5S-13  22  JON  60 


DCSCH^TION 


£  *  p  HtAUIIWW' 

•  "  ?c 

^  5  '  *  t>H<M 

i  ;  ?! 

-  ,  C  . . - 

-  °  i  ox  «a- 

r*  pc  i  l;  lie  »  M  r  « 


fr*.vO»  .  £  ;  i :  g 

**C  I  £ 


UtJ  HHWI’U  H 


COMM.  PAT£  2.5  WP$  2  11  0 


s 

255 

0 

Sl/STA 

!H£R  VA* 

2 

1  * 

1 

“3.0 

3.0 

r>EG 

7 

oieeo 

9 

1210 

V 

s 

257 

5 

SUSTAINED  PIKH 

2 

7 1 

3 

w3«  0 

3 10 

Ofr. 

- 

7 

oieeo 

3 

1210 

X 

s 

205 

0 

B 1  YA* 

2 

n 

5 

5 

'1  EG 

30 

7 

01580 

7 

1212 

4 

s 

21 

n 

ei  pitc-  roll 

2 

l  \ 

? 

**5 

5 

OEG 

30 

7 

oiseo 

7 

1212 

Y 

5 

5<* 

O 

VA  W  - 

A”E  C-7RC  SIG 

2 

1 1 

Q 

6 

r/s 

15 

< 

5’ 

0 

PITC  • 

OiTE  -vwr>  SIG 

? 

>.i 

1 

WA 

A 

;>/s 

1® 

52 

R 

roll 

CATJ  GYO3 

2 

11 

1  3 

*8 

8 

D/S 

15 

52<* 

V 

ROlL 

RESOLVE®  ST: 

2 

11 

15 

**io 

10 

VAC 

s 

i 

52 

V 

Cl-C- 

RESOLVE-  SiG 

2 

1  1 

17 

Mj>C 

30 

VAC 

10 

T 

525 

V 

VA  W 

Tree  in.*’  ski 

2 

tl 

:  0 

*3 

* 

VAC 

10 

; 

5.9 

0 

P  T  £  M 

sf^vt  popvO- 

? 

1  1 

?  I 

**  *  1 

Ail 

U'M 

7  r. 

55> 

r. 

T  '•  vpQ  PSCc-‘?c? 

2 

n 

■>  ■+ 

*? 

r  *  "* 

M  IN 

3* 

\  c  &•».;*  ?  ii  ?5 

:■*  •: i  t:  a’ 

*-'*  CiL!^  ?  U  ?5 

±Z~  .  ?  ;;  *:  -r,« 

=  :v 2  1:  :*V  **  s  • 

;■  rfovf-  *'3U^c  -  >*  v- 


*<«-  V  ***  *  *  ' 


-^r  .  *  ~ 

;  'nh-f  -.  '  t  ■*• 


CO 


wAW  cow 


CONVAIR  AS 


IMfoiiiiiitai 


,  REPORT  NO.  AZC-27-059-13 

SECTION  9 
22  JUNE  1960 


‘^UMENTATION  LOfcS^ 


DESCRIPTION 


!  t  1:, 

I  9  '  1 18 


r  S  : 

*  *9  '  H  U  ; 


Mi* lUMMfNT 

UNM 


lOrf-  '  H I  s> 

H  »  W 


iironmai 

IIHIMI 


|  UHAL  i  SVATION 
HC  NO. 


comm,  rate  30  rps  i  2 
P  *■  p|!  S  THRUST  CHAMBER  2: 
P  33 0  P;|  $  FUEt  PUMP  CISCH  ;  * 

S  723  IV  V2  PITCH _ 2 

S  222  0  vl  PITCH _ 2 

P  60:  Pi;  81  THRUST  CHAMBER _ |_2 

P  59  P  B2  THRUST  CHAMBER  |  2; 

5  233.  0  VI  YAW  ROLE  !  2 


S  20 A  D;  82  “ITCH  ROLL  2: 


20o!  0  82  YAW _ |  2j 

39  P  81  FUEL  PUMP  DISC*  [  2|_ 

38  P  :i  B2  FUEI  PUMP  PISCH  i  ?! 


2;  £  0 

_i - 1 - Hf 

2:  E  1 

-Mi 

1  1 

2  E  7 

2  E  *;■ 

2  E  11 


0  1000 
O'  1500 
0  50 


E  13  j  M70 


El  19i|  MS 


150  7  01731 

15j|j  7  01731 

I  lOjjj  7  01*1* 

;  ioi'1  7  0 1414 
-t - tfj- - 

'  isilj  7  01731 
_i - -fff - 

j  15  jj  7  01731 
I  lO'li  27  01205 


10 Mi  7  01630 


:  10!  27  01205 

i — jf^ - 

1  10[j  7  01680 

"1  [P - 

15[!l  7  01731 

-i - 8] - 

i  isiij  7  01731 


L  1123 
i  1123 

-  -H - - 

j  1244 

I  124* 

~n - h 

III  112*1  ■ 


jl!  12121 

--fii — t 

i  1129 


I  "  \ 

100C  CAL  18 

2j 

Ej  25|j 

i 

- - - 

_ L_, 

- 1 

L 

! 

I— 

1  r 

1  ; 

‘  * 

‘  l! 

j 

_ l 

1 

\ 

i 

-4 

I  ; 

0*  caltb 

2 

e  27 

|i 

i 

503  CAL  1 8 

2_| 

rfi 

M 

t*:.- 

;  1 

...  |  |i 

i 

i_  i  ^ 

I 

1 

! 

4 

i 

JL 

j 

pi  6  P!;j  CONNECTED  TO  2  E  1 

2 

£:«I 

LI 

i 

t 

p1  B30  Pi 

1 

:  CONNECTED  TO  2  c  3 

2 

E  S3;i 

i  ! 

n _l  1 

t  “  F 

I 

S  223  0 

"i - 1 — |T 

S  2221  D  ! 

i  CONNECTED  TO  2  E  3 

1 

E  35U 

i  jl 

j 

j  j 

{ 

1 

i 

CONNECTED  TO  2  E  7 

2 

!  j 

i 

” 

I 

| 

T  I  | 

>-!  60  P 

CONNECTED  TO  2  E  9 

2 

r  | r 

e|  39  ; 

! 

i 

! 

j 

T 

P:  59  pj 

| -  -  -  1 

!  CONNECTED  TO  2  E  11 

? 

rr 

El  *1 

| 

_  J 

n _ 

i 

-~H 

. TT 

3j  2331  C 

CONNECTED  TO  2  E  13 

2 

E  43! 

..  4-  .  i 

i  !  !  ! 

ft 

L  _  .....! 

-  -4 

i 

t.  ... 

5  204  D! 

CONNECTED  TO  2  E  15 

2 

e;  *5 

. _i_  .1 

L  J  .  i  j 

_  .... 

i 

S.  23*i  0i 

CONNECTED  TO  2  E  17 

2 

E  47; 

j 

"  _ 

i 

*■ . “t — r 

S  206  D 

j  CONNECTED  TO  2  E  19 

2 

*  ii 

E 

i 

! 

! 

i 

j 

| 

. f 

i  T 

P  39j  p| 

CONNECTED  TO  2  t  21 

2 

L5L 

i 

....  j 

t  i 

j 

j 

: 

... 

P  38  P 

CONNECTED  TO  2  E  22 

2 

2 

.  E.  53„. 

-  ■  -  i . i. 

+ . *  — 

j 

! 

t 

i 

1.  . 

Li 

■ 

!  SYNC  G  1 003  CALIB 

— r  TP 

E  55 

-  .  .. 

E  56! 

i 

_ 

j 

■ 

CONNECTED  Tt  2  E  55 

2 

i 

j _ 

■ 

i 

CONNECTED  TO  2  E  56 

r 

E  5?; 

:  f§  i  ! 

i 

! 

1 

...i| 

, 

-  ; 

* . t  ^ 

!  j 

«■  \  I 

3;  3;  X; 

i  CONNECTED  TO  2  £  57 

r 

2 

E  58 

:  ; 

t-  — 

- 

5  TP 

ii _ 

| 

L.  _ 

CONNECTED  TO  2  E  58 

j RSC  DESTRUCT  OUTPUT 

2 

2 

_ 

E  59 

E|  RSli 

0  30! 

T 

ilU _ 

! 

i 

_ 1 

1 

. 

L 

j 

r 

i- 

•  P 

u— J 

27-11720 
27-11720 
27-1 1699 
27-1 1699 
27-1168* 
27-1166* 
27-11699 
27-11722 
27-11699 
27-11722 
27-11721 
27-11722 


1 4$;  - 


I  .i.liUJIJ- 

!  .$!*&• 


REPORT  NO.  AZC-27-059-13 
SECTION  9 


'  *  a  WS  fefe  t } 


CONVAIR-ASTRONAUTICS 


REPORT  NO.  AZC-27-059-13 
SECTION  10 
22  JUNE  1960 


LAND . I NE 


INSTRUMENTATION  LO£S^T6o 


U  ,  f:  s 
\i  ?  n  ; 


M142  V 

RSC 

*1 

RAT  OC 

M 

— .  4 

■*t  ••• 

•  •  ■ 

•  ♦  **♦ 

■  +  - - -M-J-  - 

Ml43  V 

RSC 

*2 

BAT  Of 

M 

M140  W 

RSC 

*1 

TOTAL  TIMER 

V 

0  1000  HR 

Ml  A 1  W 

R5C 

*2 

total  timer 

M 

0  1000  HR 

Ml  St  W 

RSC 

*1 

i  ?  RATTEQV 

M 

0  1000  HR 

DESCRIPTION 


range  SAFETY  system 


*  *  X 
O  o  X 
w  <  < 
UJ  cc  x 


mCjlU'Mwene 

IAN6I 


;  OW  wtfru 

*  m  n  « 


«*«•«*  |i  j  M*J  MMUiru  tftttl  !  u 


[1TATION  3  g 

1  -  is 


electrical  power  sys 


- —ji 


MG66 

c 

MISSILE  OC  amps 

M 

0 

200 

AMP 

M06P 

c 

EMERGENCY  generator 

M 

0 

200 

amp 

M005 

0 

mISSTlE  INT  PHASE  a 

M 

396 

404 

CPS 

MP29 

0 

missile  ext  phase  a 

M 

396 

404 

CPS 

MOjl 

0 

PHASE  A  EXT  ■  MSL 

M 

396 

404 

CPS 

m003 

V 

MISSILE  internal  OC 

M 

0 

40 

voc 

m006 

V 

MISSILE  internal  AC 

M 

no 

120 

VAC 

MO  22 

V 

missile  ac  Ext  m  msl 

M 

no 

120 

VAC 

MO  2  3 

V 

missile  external  ac 

M 

no 

120 

VAC 

M030 

V 

missile  dc  ext  •  msl 

M 

0 

40 

VDC 

MOOS 

V 

“IssIlE  External  pc 

M 

0 

40  _ 

voc 

Ml  00 

w 

MAIN  MSL  hatt  TJUER 

M 

Mil  0 

w 

INVERTER  timer 

M 

PNEUMATIC  SYSTEM 

1001 

p 

LO?  TANA  HE l  HIM 

w 

0 

50 

BIG 

MODI. 

p 

LO?  TANK  HELIUM 

y 

o 

30 

PIG 

100  3 

p 

e-jel  tank  helium 

0 

0. 

7S 

PIG 

am 

m 

1  i!  P 

-H- 

I  !  P 


i  see  ?t  om<  5 

_  01243  \ 

1  ctO  27  01243  7 


*8*  3^_  P  t7-11679 
*»\  1...  P  27-11679 
94P  7  P 


REPORT  NO.  AZC-27-959-13 
SECTION  10 
22  JUNE  1960 


MISSILE 


1JE  Caroline 


DEpO«:  NO 


AZC 


MISSILE  INSTRUMENTATION  LOG  SHEET 

-27-059-13  72  JUN  60 


PAGE 


i  * 

1 ; 

if! 


!| 


'  i  ■ 

I 

« 


DISCRETION 


'  Q 

?!  S 


(ASM 


f 

IS 


!5f 

SI5 


F  MOOS  P 
f  *012  P 
F  MwjJ  P 
F  M05*  P 
F  Ml  16  P 
F  11*5  P 
F  MIPS  P 
F  12**  P 
F  M2*6  P 

>-  -  * - - .*  >4 

F  M2*«  P 


FUEL  TANK  MEUUM 
LN2  PRESSURE 
norm  sup  pressure 
EMERG  SUP  PRESSURE 
DIFFERENTIAL  PRESS 
S  CTL  he  btl  DISCH 
S  CTL  HE  BTL  DISCH 


F  M2*7  T  BSTR  Tank  temp 


I  INERTIAL  GUIDANCE 

I  1515  A  ACCELEROMETER  X  fl 

I  is a  accelerometer  v 

I  1517  A  ACCELEROMETER  7  fl 

I  161*  a  ACCELFRO <ETER  X  f ' 

I  1515  A  ACCELEROMETER  f 

I  1520  A  ACCELEROMETER  l  E? 

I  1591  C  PITCH  GYRO  TORQUE 
I  1592  C  ROLL  •  RO  TORQUE 
I  1593  C  yam  GyRO  TORQUE 

I  159*  D  P'-NDui  “M  »1  null 
I  1595  D  PE.nOl'LjM  »2  NULL 
I  159*  0  OPT  1C  SIGNAL 

I  1305  H  COMPUTER  POSITION  X 
I  150*  H  COMPUTER  POSITION  v 


OC  h  g 

tow 

HI6H 

‘  |ss 

'•AMlDuCtl 

ii 

. 

2*  M  .  I>  U  UM 

?(,  M 

1*  « 

41  « 

«*  «  «•  3:  Mil 

MHUHN  ***•»>  ;  *2 

iLil 

[  *»  ».*:.■  »> 

M 

0 

75 

PI' 

27 

012*3 

7! 

4 

i  “  "7  itt 

9*8  J!  j  P 

t  -il| 

*  *  * 

M 

0 

+ 

o 

o 

o 

PIG 

ii 

i ; !  P 

M 

0 

*000 

PIG 

p 

M 

0 

c 

o 

o 

PIG 

i  _ 

!  p 

M 

0 

* 

o  !0 

P 

s 

0 

2 500 

PIA 

105  SLO  7 

01720 

5 

;  1213  2;;.'  P 

M 

0 

3500 

P  I A 

105  SLO  7 

01720 

S 

1213  2  P 

HI  S 

p 

3  500 

PIG 

65  SLO  7 

^  1720 

5 

1200  *  P 

Hi  M 

0 

*000 

PIG 

7 

01720 

5 

1 

i:  00  *  P 

I  M 

0 

3250 

PIA 

65  20 

j 

•  :  P 

,  ■  ;|i 

M 

“90 

M  360 

OGF 

7 

01633 

5 

1221  *  o 

»")  T*  U> 

T*  HO 

M7S  75  ha 


h  I  N 
H  In 

M  IN 


n  H7 ,  S  7,v 

0  6s 
M300  50C 


ICS 

1.3* 


?t-1 56B3 
27-1 1683 


27-11630 
27-1 1630 
27-1 16B2 
27-11682 


17-1  1682 


I 


• '  T\l  '  .  ' 

•«;  *  ,rv; 


13E  lANOL  :  ME 


CONVAIR ASTRONAUTICS 

AZC-m«  INSTRUMENTATION  LO^^T^ 


REPORT  NO.  AZC-27-059-13 
SECTION  10 
22  JUNE  3960 


PA  Of 

r"~f  TTTTT 


DESCRIPTION 


MEASUREMENT 


iO» 


kj  , 

:si 


^2* 

►  ;3 


J  s 


5  1 

1 

.ft  Ji  N 

>.  up  n  h 

r*  «; 

*1  *  «* 

«•  n  S 

'  5o  7 

H 

COMPUTER  POSITION  2 

O 

TOO 

NM 

lox 

1508 

M 

RANGE  ERROR  FUNCTION 

0 

fix 

NM 

10K 

1509 

M 

AZM  ERROR  FUNCTION 

m3  00 

0500 

MM 

10X 

1502 

L 

COMPir-iR  vElOCIT'-  X 

3 

22K 

E/S 

10* 

15‘3 

L 

COMPUTER  VEt OC ITV  y 

0 

*X 

F/S 

lox 

155* 

L 

COMPUTER  VELOCITY  Z 

0 

fix 

F/S 

10X 

ieoi 

V 

*00  CPS  REFfrfncE 

1510  * 


'■ANlftuCM 

W»l  mtttl’M  t*<0* 


U  M  »?  II 


ELAPSED  TIME 


Ml  -4. 

1  I  1521 

X 

VEPN  ENG.Nf  C0p  SIG 

ON 

OFF 

H  0 

j  I  1522 

X 

S  ENGINE  COF  SIG 

ON 

OcF 

I  1 5’  5 

X 

STAGING  FIG 

I  150  3 

X 

WORD  GATE  "Mvf 

ON 

OFF 

I  io:* 

X 

MULT  Gate  r\x 

ON 

OFF 

I  1AC5 

X 

11'  '.‘"F  GATC 

ON 

OF  r 

wIS"ELLANECi'S 


H  Mi**  v  ^T»0*FlI‘»hT  BATTEn 


r  0NC  IN  **'  M.fsT  *  P  ^cc  ‘“•N 


N  A  '  ^  3ft  I  SIM  «ATEP  \  *LVv 


N  13'.  p 

SLVG  O 

N  1314  r 

SLUG  CH 

N  J33*  * 

SIC.  ■>■  ^ 

\  1 33fc  * 

f  L  G  C  L 

•  -J 


?  s  ■ :  p:g  slc 


.02  VLV 


v‘>*\  a  fX*F 


■VfN  C-.OS 

~sp  i  t.  -  i  *• 


SLO 


REPORT  NO  AZC-27-059-13 


SECTION  0 
22  JUNE  1960 


IK  L*NDLiNt 


Nfttmcs 

mi  ,Nsreu“eN,A"°N  L°Sistss'so 


i  5 

i 

>* 

1 

V 

« 

M 

«(AluMu(«' 

*  i  jj3 

r 

IS 

3 

t 

i 

«SC«t*”ON 

O 

*  V 

o  o 

£  5 

*  >- 

KU 

i 

< 

U»«l 

»*  *  :v 

s?  s  !< 

T 

r 

T 

O 

LOW 

m  »m 

*■  *  i?5 

«  « 

« 

<« 

)*  *  1C 

CM 

»  m 

I*  C 

«l  «  «  •  «  < 

N 

1JJT 

X 

SLG 

o 

LOE 

inlet 

VL  V  0 

OOfN 

CLOS 

SLO 

N 

DM 

X 

SLG 

Ch 

ln: 

Inlet 

VtV  Q 

OPEN 

CLOS 

SLO 

■ 

- . -* 

-** 

■  ~ 

♦  * 

—  * 

-  4-  ■■  -■  -  --• 

N 

im 

X 

slg 

o- 

GN2 

Inlet 

VLv  R 

OPEN 

CLOS 

SLO 

PROPULSION  SYSTEM 


N2  4J  P  P'JMP  ll  SPEED 


P  T  (“•'  COMP 

p  ns»  ’  sac,  combustor 

p  1710  r  st  ENVIRONMENT 
P  ITU  T  b:  NACCllE  amN!«»* 
p  :’!?  T  B.:  NACELLE  AMBIENT 
p  m>  ’  yi  GAS  j{S  C?PJJST.'* 
p  1714  r  ?  sas  GEM 

o  *9a»  m  lo;  Sl-v.  «*t  =  ?.  * : «{ 

p  US*  *  OBSERVE*  CU'Oc* 

P  UG1  *  ’CL  START 

»  u**  *  *cc  engine  -to*  <•» 

p  17  47  X  5  CUT'**  R*lA* 


1»?3 

C 

S  MAIN  *UfL  V*LVE 

$ 

0  #7,5 

DEG 

2 

SLO 

— 

■ . . -  • 

MAAS 

N 

P'Jfi.  IN  MISSILE 

u 

0  ■  ’.OC 

GAl 

: 

-  - 

:.  : 

I0J-J 

P 

Bl  LUBE  OIL  Ini  man 

s 

0  1*00 

DIA 

SO 

SlO  ’ 

017S1 

•> 

117?  1 

1011 

P 

B?  LUBE  OIL  IN.'  MAN 

s 

C  1500 

P  I  A 

*0 

SLO 

017?; 

- 

1144  * 

12JJ 

P 

S  L02  SEAL  CAVIT* 

s 

0  IS 

PIU 

: 

SLO  2  7 

o:?4? 

3 

1?J5  X 

NJTJ 

P 

LO 2  STORAGE  TANS 

M 

0  so 

PIG 

14GS 

P 

S  LO  PS  LUBE  OIL  “AN 

Cl 

0  100 

BIG 

SLO  27 

0  1243 

5 

i??5  x 

1474 

P 

V  CTL  PRESS  H£G  ol-t 

s 

,?oo  5ro 

I* 

1  A 

SLO 

•  «*  -i 

\ 

1  ia; 

IaaCuCII 

cti  witur  w  *• 


o  ioo  r>cT 


*  (\?  a.v*  ^r,c  i 

C  !  500  rv?r 

500  CKV 
Ml  00  50  0  C\-c 

Ml  00  5 O  '  o/.* 

r  '  •>.“>*• 

■*  •  «i o  >\* 


Pi 

. ~-4 

i 


7  <9  ^  C  :  2  *  T  <k  * 


1035  3  ®  2 "’-l '5*0 

.  >  ~-4  •  P.  2  l 

;  £~  **  o  »  r  •  - . r  * « 5 


REPORT  NO.  AZC-27-059-13 
SECTION  10 
22  JUNE  1960 


.  ■:£  :'v  i 


13E  LANDLINE 


REPORT  NO 


i  j 

1  Is  * 
£  *5  ? 


DESCRIPTION 


S  M  I 
o'  5  *  li 

a!  3  5  il 


MIA,U*£MSNT 

•  AN«8 


INSTRUMENTATION  LO^S^T60 

DATF 


J  j  5  ifjjs 

?U  1  s  S?D 


it  Mjim 


^  ;  tow 

M  *  tj  1 H  I 


ii  :  ;  l“?5i 

5j  i  3  |S«j 


S  1235:  X  PROGRAMMER  RUN  TIME 

■  - -  -*■- - - 


T  TELEMETERING  SYSTEM  j  I 

r  I 

T  M140  V  TLM  *1  BAT  DC 
T  M141  V  TlM  #1  EXTERNAL  DC 
T  Ml 44  Vjjl  TLM  #2  BAT  DC 
T  Ml 45  V  ,  TLM  *2  EXTERNAL  DC 
T  M146  Vj  TLM  43  BAT  DC 

"t  rr - 

T  M147  V  TLM  43  EXTERNAL  DC 
T!  M156!  V:  ;  TLM  1  FIL  INT  DC 

T  M157  V  TLM  1  FIL  EXT  DC 

Y  M13B  V  TLM  2  FJi  'NT  DC 

T  M159I  vl|  TLM  2  FIL  EXT  DC 


l  si  1IM  I  !  M  M  M  «  41  41  |  4*  . 

- Kf - - H — f-- 

M  I  0  K100  I  SEC, 

— , — li — j — ilt — — 

R  ||  OFF  |  ON  jj  VOC 

-4-  ;  -H- — k — 4 

4-4 — I _ r — 4 

Ml  4  : 

— | — 4| - j - — — 


Tj  MISOi  V  |l  TLM  3  FIL  INT  DC 

~f - +— 4+i - - — — — — 

T  M16  1  v!  TLM  3  FIL  EXT  DC  i 

TiTr;::::zz:T[ 

T|  M130  Mi  |  TLM  41  TOTAL 

-f - rftl - ~ - 

Tj  Ml SlJ  W  jj  TLM  42  TOTAL 

Tl  Ml  52  W  ;  TlM  43  TOTAL  i 

■■+  —  4  -4  - r-4- 


U  I 

_1 _ ill 


w 

TLM 

41 

BAT 

TIMER 

W' j 

TLM 

42 

BAT 

TIMER 

w 

TLM 

41 

BATTERY 

Ml _ !  0  1000  jj  HR 

m!  0  1000  !  HR 

H — hr — 1 — in— 

M|  I  0  10001  HR 

H— tt* - - — iF- 


•  -*■ - 4- — 4+ - - - [-  — 

U;  j  :|  PROPELLANT  UTlLtZ ___  _ 

U:  10R1  V  !  ERROR  RATIO  DEMOD  OP 

_ Tjjl _ _ _ 

Uj  1200;  X I  j  L02  100*  SLUG  CUTOFF 

”T - f-f - [~ 

LI  12011  X|iL02  TOPG  HI  LTL 
U  12021  xll  L02  TOPG  LO  CTL 


u!  il! . J _ || _ 

M  |ll  (J  60  MIN 


M20,  20  i  VDC  .5  20 


-4-4-4— 

OFF  ON  i  VDC 

- || — - - - 

OFF  ON  |  VDC 

OFF  ON  i  VDC 


REPORT  NO.  AZC-27-059-13 
SECTION  10 
22  JUNE  1960 


Azc-77-<$gf#  instrumentation  LoaWa0 

da':; 

_  ▼ . .  , ; 


'  n  '  -  ▼  '  . . 

~ 

)  !  *  * 

:  x 

£  3 

3  >  °L  ' 

S  *5  $  1  ■  DESCRIPTION 

^  <  * 

3  t 

.0  j  H  |  *1 

.! 

14 

11 

1' 

17 

-  4  U  •  *♦*-  - 

i  ‘  :  .  i 

CL.  MEASDXMtNT 

UJ  _J 

O  UJ 

CC  *  X  (ANSI 

O  U  3£ 

U  <t  < 

UJ  C £  XI,— - - - - 

^  ^  °  ;  i  IOW  NiGH 

i  !  lie* 

9  1  S 

£ 

iz  1  5  vcl 

** ;  §  iss* 

6  .  -  |5SS 

:  : 

[j  rrx 

i 

OF 

l| 

|  TRANSOUCU 

|l 

SKftUL 

NO 

_  J 

f 

St  a  n  On 

NO 

r 

< 

s 

4 

l 

i 

O 

O 

< 

y 

JK  AWING 

NUMIfK 

4  S  fit  1C 

»o  •  n»  :  »w 

IS  11  *  17  « 

4  )  45  4*  4*  44  *1 

1}  SJSJ  W.SUI7SI  S9M»l 

*2  44 

*7  to 

□I 

ID 

U  1 2 0 3  X  L02  95%  RAPID  LOAO 

R: 

OFF  ON 

. 1 .  j" .  '1 

VDC  STP 

Ij 

ll 

1 

E 

U  1204  X  FUEL  100*  SEC  CTL 

-  t —  *•  -t 

1  R 

i 

OFF  ON  ^ 

VDC  !  STP 

I! 

ij  . _ 

H 

E 

U  1205  X  FUEL  100*  PR  I  CTL 

U  1206  X  FUEL  95*  SEC  CTL 

U  ‘207  X  FUEL  95*  PRI  CTL 

R 

.  ....  +. 

R 

: OFF  i  ON  ; 

VDC  |  STP 

!! 

» 

E 

OFF  ON 

VDC  i  STP 

I 

P 

r 

OFF  ON 

-- . -  . T* 

OFF  ON 

VDC  STP 

ij 

j 

p 

U  1208  X  L02  100*  SLUG  COF-2  R 

U  1209  X  L02  TOPG  HI  CTL-2  R 

U  1210  X  L02  TOPG  LO  CTL-2  R 

■  -f  ‘  T 

VDC  STP 

h 

1 

1  p 

OFF  ON  VDC  STP 

c 

p 

OFF  ON  i ; |  VDC  !  STP 

|l 

f" 

. 

_ 

p 

U  1211  X  L02  95*  RAPID  LOAD-2  R 

off  cr;  :  i  vdc  stp 

il _ 

u _ 

Li 

i  p 

AZC-27-058-16 


flVMTM. 


M.ITMfilt 


aurt  IS  August  J&O 
J8 


CCNVAIR  (ASTRONAUTICS)  DIVISION 
GENERAL  DYNAMICS  CORPORATION 


WS-107A-1 


PREPARED  BY  TEST  PLANNING 


CO-ORDINATED  BY. 


U2SL1 

W.  S.  Becker 


CHECKED  BY 


A 


T.  M.  Wooster 
Instrumentation 


APPROVED 


<3^ 


■i l0KU«jJt 


H.  R.  Macdonald 
Test  Planning 


P.  4/  Lynch 


APPROVED  BYV^?, 

. *  # 

Lynch 

Chief-  Field  Test 
Engineering 


Ttb  ten  TIW>I  «•»*•  *a  Irtml  Mm  « i  flw  (MM  Me*  w«M*  M*  ww tv,  sf  Mr.  iottMcl  m  TW. 

1*.  U.tC.,  (m«w  *•<(«  WwlM  «r  mihNUmi  »i  •*»<»  to  •*>;  Mi**.-  *  m  wmrvAtrttml  term  h  tttM/Ki  ir>  few. 


A2C-27-059-16 

A 

CONVAIR 

8  Mar. *61  i  WSB 


SPARSE 


ADDITIONS: 


A933T.  A934T,  A935T,  F!7T.  F97T, 


F146T.  F37IT.  F37**T,  F375T,  F376T, 


T.  F773T ,  F774T.  F775T.  F776T, 


.  F78!T,  F782T,  FI301P, 


PAGES  AFFECTED 


ALL  TABS 


Jlar.'iiS  ,_MSEL 


P1054T.  Y 103a 


REASONS  FOR  REVISION  "A"  CHANGES 


NI31^T.  PI010P,  P101IP,  PI232P, 


P 1465P .  Pl**?'.,  UP  1 226X  .  Pi22?X 
P12^^J8.5JL_SM3X.x_I2L_._ 


ALL  TABS 


KO.  A-JPi-l 


CONVAIR  -  ASTRONAUTICS 


REPORT  NO.  AZC-27-059-16 
PAGE  NO.  i 
8  MARCH  1961 


FOREWORD 


This  report  has  been  published  1 u  accordance  with  contractual 
requirements  as  cited  in  Convair-Astroaautlcs  Report  ZM-7-289. 

It  describes  the  instrumentation  released  for  Missile  16E  as  | 

of  8  March  1961.  1  |  A 

Information  presen -ad  here  will  be  used  by  Air  Force,  Associate 
Contractors,  Design,  Operation,  and  Field  Test  Groups.  Measure¬ 
ment  modification  will  either  originate  in  the  Instrumentation 
section  of  the  Test  Planning  Group  or  will  b®  submitted  as  a 
recommendation  to  this  group. 
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SUMMARY 


The  instrumentation  conf igura tlon  for  this  missile  has  been  established 
through  a  study  of  program  test  objectives,  system  analysis,  and  opera¬ 
ting  considerations.  A  discussion  of  missile  instrumentation  and  assoc¬ 
iated  characteristics  has  been  summarized  in  Report  AZC-27-Q59.  For  a 
detailed  description  of  the  various  missile  systems,  test  objectives,  end 
general  test  program,  see  Report  AE60-0437. 

The  specific  measurements  to  be  transmitted  via  telemeter  have  been  tabu¬ 
lated  and  are  listed  in  Sections  8  and  9  in  terms  of  instrumentation  sys¬ 
tem  and  telemeter  channel  assignments. 

In  addition  to  the  telemetry,  the  landline  instrumentation  programs  for 
this  missile  has  been  included  in  this  report  in  the  form  of  a  master 
tabulation  nf  landline  measurement  characteristics,  (Section  1C). 

To  clarify  specific  measurements,  instrumentation  location  schematics 
have  been  Included  in  Repo  it  A25C-27-059,  Section  7. 

There  are  a  total  of  191  telemetered  measurements  on  4 6  channels  in  this 
missile  divided  as  follower 
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There  are  also  168  measurements  recorded  and  displayed  via  168  landline 
channels. 
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REASONS  b CH.  REVISION  "A"  CHANGES 


I  Data  obtained  from  the  following  temperature  measurements  will  reveal 
total  heating  rates,  relative  heating  intonsity  of  a  hot  spot  between  the  en¬ 
gines,  the  relative  heating  intensities  of  the  outer  and  inner  heat  shield 
peripheries,  and  model  scaling  laws  applicable  to  recirculation  predictions. 


W&M JjQ> 
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DESCRIPTION 

CHANNEL 

A933T 

AEDC  AFT  SHIELD  GAJaOK 

3-10-41 

A934T 

AEDC  AFT  SHIELD  CALOR 

3-10-43 

A932T 

AEDC  AFT  SHIELD  CALOR 

3-10-45 

II  To  provide  higher  quality  data  during  the  critical  portions  of  launch, 
and  supply  booster  engine  rough  combustion  data  for  the  first  15  feet  of  missile 
travel,  three  ;3)  accelerometer  measurements  will  be  monitored  via  trailing  wire 
umbilical. 

MFfS  NO  DESCRIPTION 

ADD 

P14390  S  NAA  RCC  ACCEL 

P14520  Bl  NAA  RCC  ACCEL 

PH 530  B2  NAA  RCC  ACCEL 

IU  Computer  Reset  11606  V,  demonstrates  the  start  of  computer  cycling;  it 
is  a  convenient  initial  operating  time  reference  to  be  used  -ith  measurement 
11510  V,  ELAPEED  TIME. 

17  The  booster  engine  LOX  pump  inlet  temperatures  (P102OT,  F1054T)  will  be 
monitored  by  regular  landline  -^strumantation  system  during  launch  countdown. 
This  information  will  assure  that  turbcpump  starting  NISH  requirements  are 
satisfied  and  determine  the  adequacy  of  the  LOX  topping  and  slug  systems. 

V  It  is  important  to  know  the  weight  of  LOX  bo lloff  during  flight  for 
accurate  evaluation  of  the  overall  effect  on  missile  performance  resulting 
from  the  removal  of  intermediate  bulkhead  insulation.  Sixteen  (16)  tempera¬ 
ture  measurements  have  been  adaed  to  provide  this  data. 
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VI  Four  xae^suiaaents  hsv ^  been  added  to  determine  that  proper  sequencing 
of  the  LUX  slug  transfer  valves  occurs. 


I^s. 

DESCRIPTION 

ADD 

N1356X 

SLG  CKG  L02  LOW  LEVEL 

N1932X 

lo2  TPNG  VLV  CLOSED 

KL933X 

L02  TPNG  VLV  CLOSED 

N1979X 

PRESS  VLV  CLOSED 

VII  These  measurements,  applicable  only  of  FRF'  missiles,  .have  been  deleted 
on  16E. 


MEAS.  DESCRIPTION 

DELETE 


F101OP 

B1  LUBE  OIL  INJ  KAN 

PlOllP 

B2  LUBE  OIL  INJ  KAN 

P1232P 

S  L02  SEAL  CAVITY 

P1465P 

S  LG  PR.  LUBE  OIL  MAN 

P1227X 

LOX  DUNE  PURGE 

P1228X 

IGNITER  FUEL  PURGE 

P1735X 

B  SECONDARY  SHUTDOWN 

F1226X 

PNEUMATICS  CUTOFF 

VIII  Due  to  the  complexity  in  making  and  ct, libra  ting  measurement  Z2£,  KLYSTrtOM 
IV  OUTPUT,  it  has  been  deleted. 

IX  Thv  roll  program  is  accomplished  by  ARMA  signal.  .  ulefc  fatvriion  is  zrsrj- 
tored  by  measurement  1529V.  Therefore  rceasur<3mei.t  ?iQ49X,  T*iOGrAMh£R  ROLL 
SIGNAL  HAS  BntN  DELETED. 

X  Because  there  is  no  further  test  data  needed  on  LOX  slug  transfer  units 
at  AMR,  aeasureae.  t  N1314X,  SLUG  CBS  LQy.  DISC  has  been  deleted. 
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FOREWORD 


This  report  has  been  published  in  accordance  with 
contractual  requirements  as  cited  in  Convair- 
Astronautics  Report  AM- 7 -289.  It  describes  the  in¬ 
strumentation  released  for  Missile  17-E  as  of 

14  March  1961.  A 

Information  presented  here  will  be  used  by  Air  Force, 

Associate  Contractors,  Design,  Operation  and  Field 
Test  Groups.  Measurement  modification  will  either 
originate  in  the  Instrumentation  Section  of  the  Test 
Planning  Group  or  will  be  submitted  as  a  recommenda¬ 
tion  to  this  group. 


THIS  MATERIAL  CONTAINS  INFORMATION  AFFECTING  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING  OF  THE  ESPIONAGE  LAWS,  TIilE 


II,  U.S.C.,  SECTIONS  793  AND  794,  THE  TRANSMISSION 


UNAUTHORirO  J'ERSON  IS  PROHIBITED  BY  LAW. 
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THIS  MATERIA'  CONTAINS  INFORMATION  AFFECTING  THE  NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING  OF  THE  ESPIONAGE  LAWS,  TITLE 
W  U.S.C..  SECTIONS  7M  AND  7*4,  THE  TRANSMISSION  <M  REVELATION  OF  WHICH  IN  ANY  MANNER  TO  (M  UNAUTHORIZED  PERSON  IS  ftOHIBITED  »V  LAW. 
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SUMMARY 

The  instrumentation  configuration  for  this  missile  has  been  estiablished  through  a  study  of 
program  test  objectives,  systems  analysis,  and  operating  considerations.  A  discussion  of 
missile  instrumentation  and  associated  characteristics  has  been  summarized  in  Report 
AZC-27-059.  For  a  detailed  description  of  the  various  missile  systems,  test  objectives,  and 
general  test  program,  see  Report  AE6Q-0438 

The  specific  measurements  to  be  transmitted  via  telemeter  have  been  tabulated  and  are  listed 
in  Sections  8  and  9  in  terms  of  instrumentation  systems  and  telemeter  channel  assignments. 

In  addition  to  the  telemetry ,  the  landline  instrumentation  program  for  this  missile  has  been 
included  in  this  report  in  the  form  of  a  master  tabulation  of  landline  measurement  character¬ 
istics,  (Section  10). 

To  clarify  specific  measurements,  instrumentation  location  schematics  have  been  included  in 
Report  AZC-27-059,  Section  7. 

There  are  a  total  of  175  telemetered  measurements  on  41  channels  in  this  missile  divided  as 
follows: 
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There  are  also  167  measurements  recorded  and  displayed  via  167  landline  channels 

row  matmial  com*!**  information  affecting  the  national  defense  of  the  united  states  within  the  meaning  of  the  espionage 
II,  U.I.C..  sections  ns  ano  m,  the  trafisaiission  or  ieveiation  OF  WHICN  IN  any  manner  to  AN  UNAUTHORIIED  Ft* son  is  HbHiar 
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Ti 

REASONS  FOR  REVISION  "A"  CHANGES 

I.  Data  obtained  from  the  following  temperature  measurements  will  reveal  total  heating 
rates,  relative  heating  intensity  of  a  hot  spot  between  the  engines,  the  relative  heating 
intensities  of  the  outer  and  inner  heat  shield  peripheries,  and  model  scaling  laws 
applicable  to  recirculation  predictions . 

MEAS  NO.  DESCRIPTION 

ADD 

A933T  AEDC  AFT  SHIELD  CALOR 

A934T  AEDC  AFT  SHIELD  CALOR 

A935T  AEDC  AFT  SHIELD  CALOR 


CONVAIR-ASTRO 


II.  Computer  Reset  I1606V.  demonstrates  the  start  of  computer  cycling,  it  is  a  convenient 
initial  operating  time  reference  to  be  used  with  measurement  I1510W.  ELAPSED  TIME. 

HI.  The  booster  engine  LOX  pump  inlet  temperatures  (P1020T,  P1054T)  will  be  monitored 
by  the  regular  landline  instrumentation  system  during  the  launch  countdown.  This  in¬ 
formation  will  assure  that  turbopump  starting  NPSH  requirements  an*  satisfied  and 
determine  the  adequacy  of  the  LOX  topping  and  slug  systems . 


IV.  To  provide  higher  quality  data  during  the  critical  portions  of  launch,  and  supply  booster 
engine  rough  combustion  data  for  the  first  15  feet  of  missile  travel,  two  (2)  accelerom¬ 
eter  measurements  will  be  monitored  via  trailing  wire  umbilical. 


MEAS  NO. 

ADD 

P14520 

P14530 


DESCRIPTION 


B1  NAA  RCC  ACCEL 
B2  NAA  RCC  ACCEL 


*•> 
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V.  To  provide  sufficient  data  to  analyze  the  performance,  of  the  airborne  hydraulic  system, 
the  following  instrumentation  has  been  ^ideu: 


MEAS  NO. 

DESCRIPTION 

CHANNEL 

ADD 

H130P 

S  HYD  PUMP  DISCH 

1.13.1 

H185P 

£  HYD  PUMP  INLET 

1.12.9 

H191P 

S  HI  PP  TO  MANIFOLD 

1.12,31 

H212P 

VERNIER  RETURN 

2.11.51 

H224P 

B  HYD  SYS  LO  PRESS 

2.11.53 

H1360P 

HPU  SUSTAINER  RETURN 

H1187X 

3STR  OIL  EVACUATION 

H1188X 

SUST  OIL  EVACUATION 

VI.  Due  to  the  complexity  in  making  and  calibrating  measurement  Z2E,  KLYSTROM  PW 
OUTPUT,  it  has  been  deleted. 

VII.  The  roll  program  is  accomplished  by  ARMA  signal,  which  function  is  monitored  by 
measurement  E29W.  Therefore  measurement  S1G49X,  PROGRAMMER  ROLL  SIGNAL 
has  been  deleted. 


VIE.  Because  there  is  no  further  test  data  needed  on  LOX  slug  transfer  units  at  AMR,  meas¬ 
urement  N1314T,  SLUG  CHG  LO2  DISC  has  been  deleted. 


IX.  ARMA  reevaluation  indicates  fhat  these  measurements  will  not  provide  the  data  originally 
required.  Therefore  they  are  deleted. 

DELETE 

I1603X  WORD  GATE  FIVE 

I1604X  MULT  GATE  SIX 

I1605X  112  CPS  GATE 
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X.  These  measurements,  applicable  only  on  FRF  missiles,  have  been  deleted  on  17-E. 


MEAS  NO. 

DESCRIPTION 

DELETE 

P1010P 

B 1  LUBE  OIL  EN.J  MAN 

P1011P 

B2  LUBE  OIL  INJ  MAN 

P1232P 

S  L02  SEAL  CAVITY 

P1465P 

S  LO  PR  LUBE  OIL  MAN 

P1227X 

LOX  DOME  PURGE 

P1228X 

IGNITER  FUEL  PURGE 

P1785X 

B  SECONDARY  SHUTDOWN 

P1226X 

PNEUMATICS  CUTOFF 

P1709T 

SGG  COMBUSTOR 

P1713T 

B1  GAS  GEN  CUTOFF 

P1714T 

B2  GAS  GEN  CUTOFF 
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FOREWORD 


Tide  report  has  been  published  in  accordance  with  contractual 
requirements  as  cited  in  Cor.  vair- Astronautics  Report  ZM-7-289. 

It  describes  the  instrumentation  released  for  Missile  18-E  as  of 

16  March  1961.  A 

^formation  presented  here  will  be  used  hv  Air  Force,  Associate 
C  itractors,  Design,  Operation,  and  Field  Test  Groups.  Measure¬ 
ment  modification  will  either  originate  in  the  Instrumentation  Section 
of  the  Test  Planning  Group  or  will  be  submitted  as  a  recommendation 
to  this  group. 
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SUMMARY 

The  instrumentation  configuration  for  this  missile  has  been  established  through  a  study  of 
program  test  objectives,  systems  analysis,  and  operating  considerations.  A  discussion  of 
missile  instrumentation  and  associated  characteristics  has  been  summarized  in  Report 
AZC-27-059.  For  a  detailed  description  of  the  various  missile  systems,  test  objectives, 
and  general  test  program  see  Report  AE60--0442. 

The  specific  measurements  to  be  transmitted  via  telemeter  have  been  tabulated  and  are 
listed  in  Sections  8  and  9  in  terms  of  instrumentation  systems  and  -elemeter  channel 
assignments . 

In  addition  to  the  telemetry,  the  iandltne  instrumentation  program  for  this  missile  has  been 
included  in  this  report  in  the  form  of  a  master  tabulation  of  landline  measurement  character¬ 
istics,  (Section  10). 

/ 

To  clarify  specific  measurements,  instrumentation  location  schematics  have  been  included 
in  Report  AZC-27  -059,  Section  7. 

'  There  are  a  total  of  205  telemetered  measurements  on  41  channels  in  this  missile  divided 
as  follows*. 


A/'FRM 

PNEU 

QUID 

HYD 

INER.GUID 
PROP 
A/P  SYS 
MISC 
TOTAL 


F-J 

w 

CO 

Or 

C-H 

o 

bn 

CO 

W 

s 

►2 

u 

W 

C 

« 

w 

C 

< 

Q 

C2 

C2 

H 

> 

34 

8  19 


3  H 

5  39 


-1-  i 


1  5  11 

20  5 


3 

2 

8  14 


TOTAL  7  20  5  38  65  21  27  22  205 

There  are  also  181  measurements  recorded  and  displayed  via  181  landline  channels. 
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REASONS  FOR  REVISION  "A”  CHANGES 


Data  obtained  from  the  following  temperature  measurements  will  reveal  total  heating 
rates,  relative  heating  intensity  of  a  hot  spot  between  the  engines,  the  relative  heating 
intensities  of  the  outer  and  inner  heat  shield  peripheries,  and  model  scaling  laws  appli¬ 
cable  to  recirculation  predictions. 


MEAS  NO. 


DESCRIPTION 


A933T 

A934T 

A935T 


AEDC  AFT  SHIELD  CALOR 
AEDC  AFT  SHIELD  CALOR 
AEDC  AFT  SHIELD  CALOR 


It  is  important  to  know  the  weight  of  LOX  boiloff  during  flight  for  accurate  evaluation 
of  the  over -all  effect  on  missile  performance  resulting  from  the  removal  of  intermediate 
bulkhead  insulation.  Seventeen  (17)  temperature  and  2  pressure  measurements  have 
been  added  to  provide  tills  data. 


Four  measurements  have  been  added  to  determine  that  proper  sequencing  of  the  LOX 
slug  transfer  valves  occurs. 


MEAS  NO. 


N1356X 

N1°32X 

N1933X 

N1979X 


DESCRIPTION 


SLG  CHG  L02  LOW  LEVEL 
LOg  TPNG  VLV  CLOSED 
L02  TPNG  VLV  OPEN 
PRESS  VLV  CLOSED 


Computer  Reset  I1606V,  demonstrates  the  start  of  computer  cycling;  it  Is  a  con¬ 
venient  initial  operating  time  reference  to  be  used  with  measurement  I1510W, 
ELAPSED  TIME. 
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V.  Due  to  the  free  launch  configuration,  the  £  Series  missile  lifts  off  the  pad  when  the 
engine  thrust  reaches  approximately  60%  of  nominal  and  the  engine  start  sequence  is 
•till  incomplete.  In  order  to  obtain  continuous,  high  frequency  response  data  during 
the  entire  engine  start  sequence  for  failure  and  performance  analysis  purpose,  a 
trailing  wire  Instrumentation  umbilical  will  be  provided. 

The  trailing  umbilical  will  be  attached  to  the  missile  for  at  least  ten  feet  of  vertical 
travel  and  supply  data  for  a  minimum  of  three  seconds  after  engine  start.  The  data 
will  be  recorded  on  a  FM  magnetic  tape  to  allow  the  highest  frequency  response  and 
most  comprehensive  data  reduction  methods  to  be  utilized.  The  selected  measure¬ 
ments  that  will  be  transmitted  via  the  trailing  umbilical  are:  Accelerometers  tc  be 
mounted  on  booster  (P1208O,  P1209O)  and  sustainer  (P1206O)  engine  LOX  domes  to 
detect  excessive  engine  vibration  caused  by  combustion  instability,  propellant  surges, 
and  other  transient  phenomena,  pressure  instrumentation  in  the  booster  engine  LOX 
(P1001P,  P1003P)  and  fuel  (P1002P,  P1004P)  turbopump  inlets  to  establish  inter¬ 
face  requirements,  propellant  ducting  integrity,  and  turbopump  performance,  booster 
high  pressure  propellant  ducting  integrity,  main  propellant  valve  operation,  turbo - 
pump  action,  and  engine  transient  behavior  to  be  detected  by  pressure  measurement 
In  the  booster  LOX  (P1091P,  P1092P)  and  fuel  (P1093P,  P1094P)  injection  manifold. 

The  booster  engine  LOX  pump  inlet  temperatures  (P1020T,  P1054T)  will  be  moni¬ 
tored  by  the  regular  landline  instrumentation  system  during  the  launch  countdown. 
This  information  will  assure  that  turbopump  starting  NPSH  requirements  are 
>  •  satisfied  and  determine  the  adequacy  of  the  LOX  topping  and  slug  systems. 

VI.  The  following  measurements  are  part  of  the  "E  Series"  pneumatic  regulator  study. 
The  purpose  of  the  measurements  is  to  obtain  accurate  inflight  data  of  vibrational 
input  at  the  regulator  mounting  base  and  on  the  regulator.  This  data  will  be  used  to 
supplement  laboratory  testing  to  establish  vibrational  specification. 


ME*  NO 


DESCRIPTION 


A7810  BASE  LO2  TK  P  REG  RAD 

A7820  BASE  LO2  TK  P  REG  LG 

A7830  BASE  LOg  TK  P  REG  TG 

A92SO  LO2  TK  P  REG  LONG 

A9260  LO2  IK  P  REG  TANG 


ma  M*raut  cohtmm  i*r»utk*  rw  mtimui  amm  or  rut  unito  suns  within  m  mimok  or  thc  (vtoua  utn.  mu 
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The  transducers  are  Gulton  KA-1006  G  systems,  composed  of  an  A-395  TMU-1  accelerom¬ 
eter  and  a  FT-521  U  amplifier.  These  are  a  piezoelectric  type  with  a  nominal  sensitivity 
of  833  MV/G.  The  amplifier  gain  is  variable  from  5  to  50.  The  complete  system  sensi¬ 
tivity  is  flat  to  ±  3%  over  the  temperature  range  of  -30  to  +185  DGF,  and  has  a  cross-axis 
sensitivity  of  less  than  5%.  The  ranges  are  plus  to  minus  30  G's  with  frequency  response 
to  1200  cps.  The  telemetering  is  being  accomplished  by  the  "burst  technique"  over  chan¬ 
nel  C .  The  "burst  technique"  is  implemented  by  connecting  a  series  of  commutator  pins 
together.  Channel  C  is  commutated  at  1/8  rps  and  the  output  from  each  accelerometer  is 
monitored  for  approximately  1  second  every  8  seconds. 


Due  to  the  13E  failure  .,  further  instrumentation  is  required  for  the  hydraulic  and  propel¬ 
lant  utilization  systems.  Therefore  measurement  H414P,  PU  VLV  CLS  SERVO,  and 
U409V,  PU  VALVE  COMMAND  VOLT  have  been  added. 


VIII  To  provide  sufficient  data  to  analyze  the  performance  of  the  airborne  hydraulic  system, 
the  following  instrumentation  has  been  added. 


ME  AS  NO. 
.ADD 


DESCRIPTION 


CHANNEL 


H130P 

S  HYD  PUMP  DISCH 

1  13  1 

H185P 

S  HYD  PUMP  INLET 

1  12  9 

H191P 

S  HI  PP  TO  MANIFOLD 

1.12.31 

H212P 

VERNIER  RETURN 

2. 11.51 

H224P 

B  HAT}  SY”  LO  PRESS 

2  11  53 

H1360P 

HPU  SUSTAINER  RETURN 

H1187X 

BSTR  OIL  EVACUATION 

H1188X 

SUST  OIL  EVACUATION 

following  measurements  duplicate  previously  assigned  numbers, 
deiced 

Therefore,  they 

DELETE 

F92T 

LOo  CTR  Si  A  5<H 

F93T 

LCH  CTR  ST  A  540 

F94T 

L02  CTR  ST  A  600 

F96T 

L02  CTR  ST  A  720 

r*r>  aaruiM  CG*'*‘*S  urfcimc 

la  fit  J  C  HC?‘0*5  ’M  0 


a*. c*  ?*f  u*tTio  -4  ««  o?  itu 

j>i— rifcy  t-o  **  rwo«  t  >%  r* 


i 


16  MARCH  1981 


X.  These  measurements,  applicable  only  on  FRF  missiles,  have  been  deleted  on  18E. 


MEAS  NO. 

DESCRIPTION 

DELETE 

P1010P 

B1  LUBE  OIL  INJ  MAN 

PlOlir 

B2  LUBE  OIL  INJ  MAN 

P1232P 

S  LC>2  SEAL  CAVITY 

P1465P 

S  LO  PR  LUBE  OIL  MAN 

P1709T 

SGG  COMBUSTOR 

P1713T 

B1  GAS  GEN  CUTOFF 

P1714T 

B2  GAS  GEN  CUTOFF 

P1227X 

DOME  PURGE 

P1228X 

IGNITER  FUEL  PURGE 

P1785X 

B  SECONDARY  SHUTDOV 

PI 226.'' 

PNEUMATICS  CUTOFF 

i 


<i 


3 


XI.  Due  to  the  complexity  In  making  and  calibrating  measurement  Z2E,  KLYSTROM  PW 
OUTPUT,  it  has  been  deleted. 

XII.  The  roll  program  Is  accomplished  by  ARMA  signal,  which  function  is  monitored  by 
mesaur^ment  I529V.  Therefore  measurement  S1049X,  PROGRAMMER  ROLL  SIGNAL 
has  been  deleted . 

XIII .  Eecause  there  is  no  further  test  needed  on  LOX  slug  transfer  units  at  AMR,  meas¬ 
urement  N1314T.,  SLUG  CHG  LO^,  DISC  has  been  delated. 
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j 

P 

■ 

T. 
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■f 

P 
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X 
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R 
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P 

P 
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X 
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K 
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STP 

PEN  45 

p 

P 

13*7 

X 

S  CUTOFF  RELAY 

R 
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STP  ^ 

PEN  13 

— 4- 

P 

P 
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X 

VERNIER  CONTROL 

R 
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STP 
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• 

P 

-* 

** 

* 

*** 

~  *• 

►+ 

P 
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X 
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R 
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VDC 

STP 
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P 

P 
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X 

82  CUTOFF  RELAY 

R 

OFF  ON 

vDC 

'P 

PEN  12 

• 

P 

it  s 

•» 
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14*9  X  IGNi  MO*  oTAHT  ft 

AUTOP  LOT  SYST£« 
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ST  P 
STP 
STP 
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